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NATIONAL ELECTRIC LIGHT ASSOCIATION CON 
VENTION. 

New York City next week will be the scene of what will 
probably be the most notable convention ever held by the 
National Electric Light Association. The accessibility and 
preponderating attractiveness of the great metropolis assure 
a heavy attendance, and the advance registration indicates a 
representation of record-breaking proportions. The excel- 
lent work of the committee on membership has brought the 
total membership above the 8,300 mark, and reservations on 
the special trains which have been chartered from distant 
points give every evidence of an enthusiastic participation of 
out-of-town central-station men and others interested in this 
development of electrical industry. 

The program for the business sessions of the convention 
is given on another page, and even a casual review indicates 
that there will be plenty of work for those who will attend 
the convention with the idea in mind of participating in the 
reading of papers and the discussion of these and the many 
ecmmittee reports. The latter will form a most important 
part of the convention proceedings, particularly the report 
of the committee on public policy, as this will very likely 
establish definitely some line of action with respect to the 
working out of the problems affecting the welfare of em- 
ployees. 

Another feature that will attract great attention is the 
work of the Commercial Section. Although the most recent 
specific department into which the effort of the Association 
has been individualized, the interest in this phase of central- 
station work is very great and the status of the central-sta- 
tion men engaged in the new business departments is con- 
stantly growing in importance. On other pages of this issue 
an outline of the work of the Commercial Section is given, 
together with a number of short sketches delineating the 
principal incidents in the career of those who are contribut- 
ing so earnestly to the building up of the value of the cen- 
tral-station new-business departments. 

Apart from the serious side of the sessions, there will be 
many delightful diversions. The entertainment committee, 
headed by that most charming of entertainers, Mr. Arthur 
Williams, has prepared a program which will be in conformity 
with the resources and well known spirit of generosity of 


New York. 











1026 ELECTRICAL REVIEW 

CENTRAL-STATION OPPORTUNITIES. 

The central-station industry was primarily an electric 
lighting proposition. It began by supplying current to 
series are-lighting cireuits and to constant-voltage mains 
for the parallel operation of incandescent lamps. From 
merely night operation it expanded to all-day operation. As 
it came to be realized that the generators were heavily 
loaded for only a small fraction of the time, efforts were 
made to secure loads other than lighting, loads which were 
not confined to the dark hours. Such a load was to be 
found in the application of electrie motors for power pur- 
poses in place of prime movers, and the efforts of central 
stations to secure business has undoubtedly hastened this 
development, a development which progresses year by year 
until few industries exist where electric drive has not found 
a place. 

Industrial-power loads made all-day operation necessary 
and this in turn makes larger opportunities and larger de- 
mands for off-peak loads. Today the endeavor of the central- 
station manager is to find off-peak loads, and no avenue for 
the cultivation of this class of business should be left un- 
trodden. 

In addition to motor drive, which often must be oper- 
ated over the peak and can seldom be classed as an off-peak 
loads be classified un- 


load, opportunities for such may 


der the heads of heating appliances; battery charging, with 


especial application to electrie vehicles; electrochemical and 


electric-furnace applications, including the fixation of atmos- 
pheriec nitrogen, and ice-making. While the latter is a case 
of motor-drive, it can, if operated by the central station, 
be confined to off-peak hours, and consequently forms a very 
desirable load. Another case of motor drive which ean be 
operated intermittently, and hence can often be so arranged 
as to be kept off the peak, is comprised in a pumping load, 
either for irrigation or other purposes. Pumping for irri- 
gation is of course not an urban necessity and is largely 
confined to a few Western states, so that this opportunity 
is open only to those few companies operating transmission 
lines, or having distribution net-works extending over large 
areas of territory. 

Opportunities for electric-heating loads are confined 
largely to extensions of use of household appliances which 
outlet. The 


revenue in such cases is the same as would be paid for cur- 


ean be attached to the ordinary lighting 
rent for lighting, and the inducement for use is principally 


the one of convenience. Current for heating purposes can 


be utilized on a large scale only when a very low rate can 
be offered and that is often impracticable. Laundries form 
a very desirable heating load, not requiring any special 
rates. 

Battery charging for vehicle service presents a field 
which has been cultivated to some extent in certain cities, 
and which should be diligently followed up everywhere, 


since it offers a growing and remunerative load, and one 
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which naturally falls to a large extent off the peak. The per- 
feetion of mercury-are and other rectifiers has made such a 
load available for alternating as well as direct-current sys- 
tems. Automatic switching devices make it possible for the 
individual owner to close his charging cireuit at night, and 
know that it will take care of itself without further at- 
tention. For the general reputation of the electric vehicle, 
it is preferable, however, to discourage such use of current 
in favor of charging in public garages, where trained at 
tendants can see that the batteries receive proper attention. 
In several of the larger cities the central stations have ree 
ognized this fact and have themselves established and oper 
ated charging stations, thus insuring that they shall be ear 
ried on under competent management. This in turn is great 
ly enlarging the business. The use of electric vehicles by 
the station itself will add greatly to the confidence of 
the purchasing public in their desirability and help to in 
crease this market. It is also well to have a man thoroughly 
conversant with this subject in the business department, 
ready to tender advice and suggestions and overeome trou 
bles which may arise in the use of electric vehicles. 

There are a number of electrochemical processes offer 
ing all-day business, but these frequently require special vol 
tages in direct current and are consequently not easy to 
serve, though rectifiers could no doubt be applied to such 
the 


of bleaching solution, ete., come in this category. 


manufacture 
Other 


not reversible in their nature, 


service. Metal refining, electroplating, 


electrochemical processes, 
ean be carried on with alternating current. Among these is 
the fixation of atmospheric nitrogen for manufacturing fer 
tilizer. While this has already been attempted in this 
country, prospects are not very bright from the commercial 
side, unless power can be produced at a lower figure than 
is usual with central stations. The recent improvements in 
this art have been mainly on the chemical side, and little 
is to be hoped for in the line of a market for electrical ener- 
gy except where hydroelectric development can be carried 
out at a very low cost. 

The manufacture of ozone is a field which has been lit- 
tle worked from either the engineering or business side. 
The beneficent effects of ozone generation in air for venti- 
lation have been well shown, and it is deserving of wider and 
larger applications. Data applicable to the manufacture 
of ozone on a large scale are iacking, but it is quite possible 
that a considerable field for new business will be found 
to lie in the application of this process to the ventilation of 
large buildings, both public and private. <A central sta- 
tion might well undertake not only the supply of power for 
such a purpose, but the management of its operation also. 
Water purification and other similar applications lie close 
to hand. 

The supply of power for electric furnaces or similar 
large units is a form of business whose desirability is some- 


what questionable. Power in such cases is often desired con- 
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tinuously, and cannot be kept off the — ee, 
ehanges in load are so large as to seriously affect regulation. 
The units involved are often sufficiently large to wanna 
separate supply. The best management of such loads 1s, 
as in the case of ice-making, for the cent ral station to itself 
operate the process. Arrangements can then be made to 
cease operations during peak load, and to operate at other 
times upon an independent cireuit, utilizing a generator 


which would otherwise be shut down. 





CENTRAL STATION ICE-MAKING. 
Elsewhere in this issue will be found several articles 
dealing with the utilization of central-station plant for the 
manufacture of ice, a practice that has assumed large pro- 
nortions, is inereasing at a rapid rate and has been found 
nueaiie profitable. Indeed, if it came to a close -aleu- 
lation of profits, it might be found that the returns from the 
business, conducted only a portion of the year, would 
tal. and in some eases exceed, the returns from the elee- 
tric business, conducted without interruption. 

Iee-making will undoubtedly solve the problem of many 
all and struggling central stations whose summer loads 
are at present carried with indifferent financial yep 
Such plants are enabled to make more complete _ of ernd 
exhaust steam or the surplus power of the station during 
non-peak periods, applying to double duty a single invest- 
ment for real estate, buildings and steam apparatus and at 


i ilizi > Si “ ice ¢ i ‘oO “ce for 
the same time utilizing the same office and plant for 


both departments of the business. The costs chargeable 
to each process are thus substantially diminished and ual 
eins of profit left which would be impossible in single-utility 
operation. Ice-making may also render twenty-four-hour 
operation possible during light-load periods in instances 
So 


much hinges on the station load-factor that every central- 


vchere otherwise it could be conducted only at a loss. 


station manager is naturally anxious to acquire a day load, 
and also to fill in the hollow which follows the night peak. 
Operating economies then become possible, and with but a 
slight inerease in operating expenses the net income is con- 
siderably augmented. 

An electric light station, however small, can create a 
market for its surplus energy by the installation of ice- 
making machinery. The economies and profit incident to 
the operation of a combination electric and steam-heating 
plant are well known. Ice-making does not require exten- 
sive underground work and is absolutely under control of 
the station at all times. According to the conditions of the 
electric-light load, much or little ice can be manufactured, 
ind during dull lighting seasons and at times of light load, 
the ice-making plant can be operated at its full capacity 
and the ice stored until required. 

There is a general belief that artificial-ice plants are re- 
stricted in geographical distribution by climatic range, or 
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the competition of natural ice. It is true that the profitable 
value of a combination ice plant is limited by the market 
for its product, and perhaps in many of the Northern states 
the demand for ice will not fully tax the by-product ea- 
pacity of the central station serving the same community 
with electricity. However, artificial ice is much more san- 
itary and purer than that naturally frozen, and even where 
an ice plant is already installed in a town the advantages of 
economy which the central station enjoys by reason of its 
combination operation enabies it to offer successful compe- 
tition to the existing industry. 

Possibly one reason why the advantages of associating 
an ice-making plant with the central station have not re- 
ceived wider recognition is that correct engineering prin- 
ciples have not always been applied to such a combination. 
The owner of a small electric light plant who wishes to put 
in an ice factory goes to the manufacturer of the ice-making 
machinery, and the manufacturer hands down one of his 
standard steam-driven plants such as he would put in if 
an independent ice factory were to be built. As a result, 
some of the important economies of operating an ice plant 
in connection with an electrie plant may be deliberately 
thrown away by such an installation. If the ice plant is to 
be of the compression type, which is more common, it re- 
quires for its operation essentially two things which the 
electric plant can supply; namely, exhaust steam for con- 
densation to make the necessary distilled water for ice man- 
ufacture, and power for driving the compressor. The ice- 
machine manufacturer is prone to ignore the existence of 
a large amount of exhaust steam from the electric plant and 
also to ignore the economy with which power can be pro- 
duced. Where the absorption process is used, the first cost 
of which is somewhat greater than for the compression ma- 
chines, a good-sized ice plant can be operated from the ex- 
haust steam of an electric plant having twenty-four hours’ 
service. In such a ease the ice plant simply utilizes the 
heat which would otherwise be thrown away in exhaust 
steam. 











TAXATION ASSESSMENT AS BASIS FOR DEMAND 
CHARGE. 

A system of adjusting the demand charge in a two- 
charge rate has been proposed, in which the assessed valua- 
tion of the property to be lighted is taken as the basis. The 
idea underlying this proposal is to use a set of figures whieh 
is already available, and avoid the necessity of measuring 
the cubie contents or wall area of the property illuminated, 
or of securing other data which might be considered appro- 
priate as the basis for a readiness-to-serve charge. Of course, 
resort to any such means is only necessary where maximum- 
demand meters are not in use. 


In a particular class of buildings, such as private resi- 
dences, a criterion of this kind is probably as satisfactory 
as any other which does not go directly to the root of the 
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matter and determine the quantity which is directly con- 
cerned—the maximum demand during the period of peak 
load. The size of a building is by no means a measure of its 
value, since the unit costs are decidedly different in frame, 
brick, and stone buildings, and vary even more with the 
But 


in a town where there is not a great variety in the residence 


style and material of the interior finish and fittings. 


construction, especially among that element forming the 
bulk of the consumers, such an adjustment of demand 
charges might well prove feasible and satisfactory. 

It should be noted in this connection that the assessed 
valuation of the building is the quantity to be used as pro- 
The the 


upon which the building rests does not enter into the matter, 


portional to the demand charge. value of land 
since it has no relation to the quantity of illumination re- 
quired. In many States, land and improvements are separ- 
ately assessed and even where this is not required by law it 
is coming into vogue in connection with the Somers sys- 
tem of evaluation or other rational schemes such as are 
gradually replacing the archaic method of assigning a lump 
sum to the entire property. Where, however, the antique 
style of assessment is still retained, the new proposal could 
not be so satisfactorily applied. 

When apartment buildings, offices, factories, and build- 
ings of other kinds come to be considered, it is at once seen 
that the proposed method would not be so applicable. In ten- 
ements the lighting bills are usually paid by the individual 
tenants, yet the flats are not separately assessed. However, 
the total charge could in this case be divided in proportion 
to the rent, since this is roughly proportional to the size and 
number of rooms. Buildings other than residences could 
not, however, fairly be placed upon the same basis of charge 
as the latter, although among themselves the proportion 
The 


illumination required in office buildings, for instance, may 


might be found to be well maintained. maximum 
be roughly proportional to their value among themselves, 
but would not be proportional to that required in a theater 
Where current is used for power, it would, of 


The 


scheme seems suited, consequently, only to such towns as 


or factory. 


course, be necessary to charge upon a different basis. 


have a load somewhat uniform in character, and where a 
different method, by meter for instance, may be employed in 


charging for power. 





COST OF STREET LIGHTING. 

The cost of street lighting has been shown to vary 
very much from city to city and does not appear to be very 
uniform even when conditions are apparently very similar. 
Any data bearing on this subject is always of interest and we 
wish to call the attention of our readers, therefore, to a table 
giving statistics and costs which have been collected in 


This table ap- 


thirty-one towns and boroughs in England. 


pears on page 1056. The towns considered range in popula- 
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tion from 19,000 to nearly 345,000, and conditions vary 
from exclusive gas lighting to exclusive electric lighting, 
the latter in some cases consisting of incandescent and in 
other cases of are lights. Costs have been figured upon the 
basis of a candlepower-year and it is to be noted that in 
every case in which both methods are employed in the same 
city, the cost for gas is very much greater than that for 
electric lighting, amounting on the average to nearly two 
and one-half times. While the proportionate cost of the two 
methods varies in the different cases, there is not a single 
instance where a candlepower-year has not been produced 
more cheaply by the use of electric current than by the use 
of the gas lamp. This showing of economy on the part of 
electric lighting applies equally to the are and the inean- 
descent lamp, and, as far as can be discovered from the 
figures here given, there is no great difference in the cost 
While the specific 
consumption of an are lamp is less than that of the inean 


by the two methods of electric lighting. 


descent lamp, the trimming, repairs and other attendance 
bring the total cost per annum to a figure not far from 
equality. 

This compilation of figures from a large number of 
towns of different size forms a powerful argument in the 
campaign for the substitution of electric street lighting in 
places where gas has heretofore been retained. The uni- 
versality with which the electric method has shown its econ- 
omy over gas, regardless of the size of the town, or the 
number of miles of street to be lighted, is an indication that 
the local conditions have not been responsible for any dis- 
tortion of the results, but that the same general results can 
be expected in any new installation. 

It should be noted that the individual costs vary ex- 
cessively. The cost per candlepower per annum for gas 
ranges from eleven to forty-three cents, or more than 300 
per cent. The cost per candlepower per annum for electric 
light varies from 2.5 to 21 cents, a range of over 800 per 
cent. These figures show that the conditions in the different 
towns vary enormously and it is probable that an equal vari- 
ation would be found in different towns in this country. 
While such variations exist it is impossible to say what is 
a fair value for a town of any particular size or working 
under any particular conditions. The only general result 
which seems to apply universally is that gas lighting, when 
considered upon a candlepower basis, is more expensive 
than electric lighting. 

The great variation in the candlepower per mile fur- 
nished in the streets of these different communities is 
This variation is from 1,000 to 12,000 ean- 
dlepower per mile. 


worthy of note. 
The higher figures are found in the 
larger towns and it is probable that they have been unduly 
augmented by installations in the business streets which 
have been put in for business reasons and not purely for 


general illumination. 
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Edward L. Nichols. 
In the early days of electrical engi- 
neering in this country, when consider- 
ation was given to the establishment 
of courses of instruction in our tech- 
nical schools and colleges, it was quite 
customary to combine such work and 
the work of the department of physics. 
It thus came about that many of the 
teachers of electrical subjects 
were primarily physicists. Among 
these none is more justly celebrated 
than Edward L. Nichols, who since 1887 
has been professor in Cornell Univer- 


early 


SITY. 
‘dward Leamington Nich- 
was born at Leamington, 
England, September 14, 1854. 
parents, Edward Wil- 
lird and Maria (Watkinson) 
Nichols were, however, 
\meriean, their home being 
in New York City. The boy 
as prepared for college at 
the Peekskill Military Acad- 
emy and entered Cornell in 
1871, where he studied under 
Prof. W. A. Anthony. After 
graduation his studies were 
continued in Germany un- 
der Wiedemann, Kirchhoff, 
Helmholtz and Listing. Un- 
der the latter, at Gottingen, 
the degree of Doctor of Phil- 
osophy was conferred and 
Dr. Nichols returned to 
America as a fellow at Johns 
Hopkins University in the 
laboratory of the late Prof. 
Henry A. Rowland. He thus 
had the advantage of early 
association with the fore- 
most physicists of both Ger- 
many and America. 

In 1880 Dr. Nichols joined 
the staff of Thomas A. Edison 
it Menlo Park, and engaged 
himself with problems pertaining to in- 
vandescent lamps. In 1881 he went to 
Central University of Kentucky as pro- 
fessor of physics and chemistry, and in 
1883 he was ealled to the University 
1 Kansas as professor of physics and 
When Professor Anthony 
left the chair at Cornell in 1887, his for- 
mer pupil was appointed to the vacan- 
ey and has since remained the head pro- 
fessor of physics at that institution, 
where he has carried on a long list of 
researches in the fields of both elec- 
tricity and opties. He founded the 
journal Physical Review in 1893, and 


TT 
biis 


astronomy. 
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has since been its editor-in-chief. He 
was married in 1881 to Ida Preston, of 
South Dover, N. Y. 

Dr. Nichols was among the first to in- 
vestigate alloys with a low tempera- 
ture-coefficient of resistance and 
showed that with certain proportions of 
the ingredients alloys could even be 
obtained with a zero or negative coeffi- 
cient. His later work has dealt with 
photometry and physiological optics. 
More recently he has been making ex- 
tended studies of fluorescence, phos- 
phorescence, luminescence and correlat- 





EDWARD L. NICHOLS, 
Professor of Physics in Cornell University. 


ed phenomena. He is the author of 
many papers on experimental physics 
which have appeared in scientific jour- 
nals in Germany, England and this 
country, and he has published a number 
of books dealing principally with elec- 
trical subjects, including a laboratory 
manual of physics and applied elec- 
tricity. 

Professor Nichols served as secretary 
to the Chamber of Delegates of the 
Electrical Congress at Chicago in 1893, 
and is a member of the visiting com- 
mittee officially appointed for the Bu- 
reau of Standards. He has the high 
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honor of membership in the National 
Academy of Sciences and is an honorary 
member of the National Electric Light 
Association. He is a fellow of the 
American Association for the Advance- 
ment of Science, and served that body 
as vice-president for the Physics Section 
in 1893 and as president in 1907. He 
was one of the founders of the Ameri- 
can Physical Society and was elected 
president thereof in 1907. He is a 
member of the American Institute of 
Electrical Engineers, the American 
Philosophical Society, and associate fel- 
low of the American Acad- 
emy of Arts and Sciences, 
and a member of the Kansas 
Academy of Sciences, of 
which he was president in 
1885. In 1906 the University 
of Pennsylvania conferred 
upon him the honorary de- 
gree of LL.D. While Dr. 
Nichols has done a great deal 
of work of practical value, 
he holds fast to the ideal of 
research for its own sake, 
contending that the practi- 
eal applications of funda- 
mental scientific truth can 
never be foreseen and that 
valuable applications are 
often found for the result of 
researches which have orig- 
inally seemed to be without 
practical object. Dr. Nichols 
may be regarded today as the 
leader of physical science in 
America. 
— ‘ 
Effect of Magnetism on Ther- 
mal Conductivity. 

It has been known for 
many years that thermal con- 
ductivity was altered by a 
magnetic field. Some meas- 
urements of the effect have 
been recently made in iron and steel 


by U. Bordoni and reported in Il 
Nuovo Cimento. <A rod of iron or 
steel sixty centimeters in _ height 


was placed within a coil and heat- 
ed from below while in a_ vertical 
position. The temperature range was 
12 to 110 degrees centigrade; the max- 
imum magnetization was 1,700 gausses 
for iron and 1,500 gausses for steel. 
The magnetization reduced the thermal 
conductivity by 0.5 per cent in the case 
of the softest Swedish iron, and by 6.2 
per cent in the case of hard She‘ield 
tool-steel. 
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National Electric Light Association. 


The thirty-fourth convention of the 
National Electric Light Association will 
be held in New York City, May 29 to 
June 2, It is expected that 
there will be a record-breaking attend- 
ance, as it is understood that early in 
the present week the advance registra- 
tion was considerably over 2,000 and 
the total membership has passed the 
8,300 mark. 
the general, executive, publie policy, 


inclusive. 


The complete program of 


technical, commercial, accounting, and 
power transmission sections is given 
below. This indicates a very busy and 
serious convention, but the work will 
be rapidly accomplished, as there will 
be parallel sessions held in different 
parts of the splendidly appointed En- 
gineering Societies Building at 29 West 
Thirty-ninth Street. 

Notwithstanding the large volume of 
work to be accomplished, there will be 
many diversions, including an evening 
reception, with a promenade concert, 
and dance at the Hotel Astor, on Mon- 
day evening; a public policy meeting 
at the New Theater, on Wednesday eve- 
ning, when addresses will be made by 
men eminent in public life; a theater 
party for Thursday evening; visits to 
the large power plants in the vicinity 
of New York; and a trip to Coney 
Island the Rejuvenation of the 
There will be a baseball 


and 

Sons of Jove. 
game between the team of the Brook- 
lyn Edison Company and the team of 
the Philadelphia Electric Company, an 
afternoon tea for the ladies at the Pla- 
za Hotel, the Waldorf- 
Astoria, automobile rides to points of 
interest in the vicinity, and for those 


concerts at 


who play golf provision has been made 
at six of the Metropolitan links to 
which free access and free transporta- 
tion by train or automobile will be fur- 
nished. 

PROGRAM. 


10 A. M., ROOM NO. 1, MAIN 

AUDITORIUM. 

First General Session: President Freeman, 
Chairman. 

Welcome to city. 

President's address 

Announcements. 

Report of Committee on Membership; H. 
H. Scott, Doherty Operating Company, New 
York. 

Report of Secretary, T. C. Martin. 

Report of Insurance Expert, W. H. Blood, 
Jr., Stone & Webster Corporation, Boston. 

Preliminary Report of Committee on Over- 


TUESDAY, 





Program of the Annual Convention. 


head Line Construction, Farley Osgood, Pub- 
lic Service Corporation, Newark, N. J. 

Preliminary Report of Committee on Uni- 
form Accounting, John L. Bailey, Consoli- 
dated Gas, Electric Light & Power Company, 
Baltimore. 

Report of Committee on Progress, T. C. 
Martin. 

Paper: “Master and Men,” Paul Liipke, 
Public Service Corporation, Trenton, N. J. 

Presentation of Oil Portrait of Miss Har- 
riet Billings, Assistant Secretary and Treas- 
urer, given by Past-President Henry L. Do- 
herty to the Association, W. C. L. Eglin, 
Philadelphia Electric Company. 

TUESDAY, 2:30 P. M., ROOM NO. 1, MAIN 
AUDITORIUM. 

Second General Session: 
man, Chairman. 

Report on Bulletin Question Box, M. S. 
Seelman, Jr., Editor, Brooklyn Edison Com- 
pany. 

Report on Question Box Revision, Paul 
Liipke, Public Service Corporation, Trenton, 
N. J., Alex J. Campbell, New London Gas 
and Electric Company. 

Report of Library Committee: Arthur 
Williams, New York Edison Company. 

Report of Handbook Committee, Arthur 
Williams, New York Edison Company. 

Report of Doherty Gold Medal Committee 
and Award of Medal, W. C. L. Eglin, Phila- 
delphia Electric Company. 

Paper: “Company and Company Section 
Bulletins,” E. A. Edkins, Commonwealth Ed- 
ison Company, Chicago, II. 

Topical Discussion on the Work of the 
Company Sections. 

TUESDAY, 2:30 P. M., ROOM NO. 2, FIFTH FLOOR. 

First Technical Session: F. M. Tait, Chair- 
man; W. C. L. Eglin, Vice-Chairman. 

Report of Meter Committee, G. A. Swain, 
Public Service Corporation, Newark, N. J. 

Report of Committee on Grounding Secon- 
daries, W. H. Blood, Jr., Stone & Webster 
Corporation, Boston, Mass. 

Paper: “Grounding of Low-Tension Cir- 
cuits as a Protective Measure,” P. M. Lin- 
coln, Westinghouse Electric & Manufac- 
turing Company, East Pittsburg, Pa. 

Paper: “Recent Important Improvements 
in Single-Phase Motors,” W. A. Layman, 
Wagner Electric Manufacturing Company, St. 
Louis, Mo. 

Paper: “Relation of Motor Load to Sta- 
tion Equipment,” F. D. Newbury, Westing- 
house Electric & Manufacturing Company, 
East Pittsburg, Pa. 

TUESDAY, 2:30 P. M., ROOM NO. 3, FIFTH FLOOR. 

First Accounting Session: John F. Gil- 
christ, Chairman; John L. Bailey, Vice- 
Chairman. 

Report of Committee on Uniform Account- 
ing, John L. Bailey, Consolidated Gas, Elec- 
tric Light & Power Company, Baltimore, 
Md. 

Paper: “Handling Customers’ Orders,” R. 
F. Bonsall, Consolidated Gas, Electric Light 
& Power Company, Baltimore, Md. 

Paper: “The Collection of Bills,” E. J. 
Bowers, Kansas City Electric Light Com- 
pany, Kansas City, Mo. 

Paper: “Electric-Vehicle Accounts as Ap- 
plied to a Department of a Central-Station 
Plant,” Hermann Spoehrer, Union Electric 
Light & Power Company, St. Louis, Mo. 
WEDNESDAY, 10:00 A. M., ROOM NO. 3, FIFTH 

FLOOR. 

Second Accounting Session: F. M. Tait, 
Chairman; John L. Bailey, Vice-Chairman. 

Paper: “Tracing Store Room Material,” 
John T. Brady, Denver Gas & Electric 
Company, Denver, Colo. 


President Free- 


Paper: “The Purchasing Department,” T. 
W. Buxton, Brooklyn Edison Company, 
Brooklyn, N. Y. 

Paper: “Advantages of a Job Cost Sys. 
tem,” Alec Holme, New York Edison Com- 
pany, New York. 
WEDNESDAY, 10:00 A. M., 

FLOOR. 


Second Technical Session: President Free. 
man, Chairman; W. C. L. Eglin, Vice-Chair- 
man. 

Report: Overhead Line Construction 
Committee, Farley Osgood, Public Service 
Corporation, Newark, N. J. 

Report of Committee on Preservative 
Treatment of Poles and Cross Arms, W. K. 
Vanderpoel, Public Service Corporation, 
Newark, N. J. 

Report of Underground Construction Com 
mittee, W. L. Abbott, Commonwealth Edison 
Company, Chicago. 

Paper: “Load Reports of an Electric S) 
tem,” A. S. Loizeaux, Consolidated Gas, Elec 
tric Light & Power Company, Baltimore, Md 
WEDNESDAY, 10:00 A. M., ROOM NO. 1, MAIN 

AUDITORIUM. 

First Commercial Session: John F. Gil 
christ, Chairman; George Williams, Vic« 
Chairman. 

Address of Chairman of Commercial Sex 
tion, George Williams, Henry L. Doherty & 
Company, New York. 

Report of Committee on Power, E. W. 
Lloyd, Commonwealth Edison Company, Chi 
cago. 

Report of Committee on Electricity in 
Rural Districts, J. G. Learned, North Shore 
Electric Company, Chicago. 

Report of Committee on Ornamental 
Street Lighting, W. R. Collier, Georgia Rail- 
way & Light Company, Atlanta, Ga. 
WEDNESDAY, 12:30 NOON, ROOM NO. 1, 

AUDITORIUM. 


President Freeman, 


ROOM NO. 2, FIFTH 


MAIN 


Executive Session: 
Chairman. 
Action on Report of Public Policy Com- 


- mittee, Arthur Williams, New York Edison 


Company, New York. 

Presentation of Proposed Constitutional 
Amendments, Frank W. Frueauff, Denver, 
Colo. 

Report of Treasurer, George H. Harries. 
Potomac Electric Power Company, Wash 
ington, D. C. 

Election of Nominating Committee. 

WEDNESDAY, 8:30 P. M., NEW THEATER. 

President Freeman, Chairman. 

Public Policy Session: 

Musical program will begin at 7:45 p. 
m., under Director Elliott Schenck, Musical 
Director of the New Theater. 

Presentation of Report of the Public Pol- 
icy Committee, Past-President Samuel In 
sull, Commonwealth Edison Company, Chi- 
cago. 

Address: Hon. Charles Nagel, Secretary 
United States Department of Commerce and 
Labor. 
THURSDAY, 10:00 A. M., 

FLOOR. 

First Power Transmission Session: John F. 
Gilchrist, Chairman; J. R. McKee, Vice- 
Chairman. 

Presentation of Report on the April Con- 
ference: Water Powers and Their Govern- 
mental Control, A. S. McAllister, Electrical 
World, New York. 

Paper: “Central-Station Power Plants for 
Operating Steam Railroads Electrically,” 
Frederick Darlington, Westinghouse Flectric 
& Manufacturing Company, East Pittsburg. 

Report of Committee on Protection from 


ROOM NO. 2, FIFTH 
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Lightning, B. E. Morrow, Hudson River Elec- 
tric Power Company, Albany, N. Y. 
Executive session. 
rHURSDAY, 10:00 A. M., ROOM NO. 1, MAIN 
AUDITORIUM. 

Second Commercial Session: F. M. Tait, 
Chairman; George Williams, Vice-Chairman. 

Report of Committee on Electric Vehicles, 
J. T. Hutchings, Rochester Railway & Light 
Co., Rochester, N. Y. 

Executive Session. 
rHURSDAY, 10:00 A. M., 

FLOOR. 

Third Accounting Session: President Free- 
man, Chairman; John L. Bailey, Vice-Chair- 
man. 

Paper: “General Office Accounting,” 
Franklin Heydecke, Public Service Corpora- 
tion, Newark, N. J. 

Paper: “Accounting for Depreciation,” H. 
M. Edwards, New York Edison Company, 
New York. 

Paper: “The Extent to Which a Tabulat- 
ng Machine Can be Used in Accounting 
\Vork,” Wm. Schmidt, Jr., Consolidated Gas, 
lectric Light & Power Company, Baltimore. 

rHURSDAY, 2:30 P. M., ROOM NO. 1, MAIN 

AUDITORIUM. 

Third Commercial Session: President Free- 
an, Chairman; George Williams, Vice- 
‘hairman, 

Report of Committee on Residence Busi- 
ess, Clare N. Stannard, Denver Gas & Elec- 
ric Company, Denver. 

Report of Committee on Electric Heating, 
fefrigeration and Kindred Appliance Sales, 
frank H. Gale, General Electric Company, 
Schenectady, N. Y. 

Report of Committee on Improved Wiring 
ind Equipment Standards, M. C. Rypinski, 
Westinghouse Electric & Manufacturing 
Company, New York. 

Report of Committee on Industrial Light- 
ing, M. S. Sloan, Birmingham Light & Pow- 
er Company, Birmingham, Ala. 

rHURSDAY, 2:30 P. M., ROOM NO. 2, 

FLOOR. 

Third Technical Session: John F. Gilchrist, 
Chairman; W. C. L. Eglin, Vice-Chairman. 

Report of the Lamp Committee, W. F. 
Wells, Brooklyn Edison Company, Brooklyn, 
N, Y. 

Report of the Committee on Prime Mov- 
ers, I. E. Moultrop, The Edison Electric II- 
illuminating Company, Boston. 

Report of the Committee on Electrical 
Apparatus, L. L. Elden, The Edison Electric 
illuminating Company, Boston. 

Paper: “Ventilation of Turbo-Generators,” 
R. B. Williamson, Allis-Chalmers Company, 
Milwaukee, Wis. 

Paper: “Progress and Development of 
Self-Cooled Transformers.” M. O. Troy, 
General Electric Company, Schenectady, N. 
7. 

FRIDAY, 10:00 A. M., ROOM NO. 2, FIFTH FLOOR. 

Second Power Transmission Session: Presi- 
dent Freeman, Chairman; J. R. McKee, Vice- 
Chairman. 

Paper: “Increasing the Flexibility and Re- 
ducing the Cost of Operation of Steam Boil- 
er Plants by the Use of Fuel Oil,” H. A. 
Wagner, Consolidated Gas, Electric Light & 
Power Company, Baltimore, Md. 

Paper: “Determining Cost of Production 
in Steam Properties under Varying Condi- 
tions,” George H. Walbridge, Central Colo- 
rado Power Company, New York. 

Topical Discussion on Operating Trans- 
mission Systems. 

FRIDAY, 10:00 A. M., ROOM NO. 1, MAIN 
AUDITORIUM. 

Fourth Commercial Session: 
christ, Chairman; 
Chairman. 

Report of Committee on Electric Signs, 
E. L. Callahan, H. M. Byllesby & Company, 
Chicago. 

Report of Committee on Competitive II- 
luminants, H. J. Gille, Minneapolis General 
Electric Company, Minneapolis, Minn. 

Report of Committee on Advertising, C. W. 


ROOM NO. 3, FIFTH 


FIFTH 


John F. Gil- 
George Williams, Vice- 
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Lee, C. W. Lee Company, New York, N. Y. 
Report of Committee on Functions of a 
Sales Department, T. I. Jones, Brooklyn Ed- 
ison Company, Brooklyn, N. Y. 
FRIDAY, 2:30 P. M., ROOM No. 1, 
AUDITORIUM. 
Session: 


MAIN 


Third General President Free- 


man, Chairman. 

Report of Committee on Rate Research, 
John F. Gilchrist, Commonwealth Edison 
Company, Chicago. 

Paper: “Elements Affecting the Fair 
Valuation of Plant and Property,” W. F. 
Wells, Brooklyn Edison Company, Brooklyn, 
a. a 

Paper: “Some Reasons for Difference in 
Price for Different Services,” N. T. Wilcox, 
Lowell Electric Light Corporation, Lowell, 
Mass. 

Paper: “The Standardization of Electrical 
Selling,” Douglass Burnett, Consolidated 
Gas, Electric Light & Power Company, Bal- 
timore, Md. 

Paper: “Economies in Operation Possible 
Through Time Study,” L. B. Webster, Ma- 
rion’ Light & Heating Company, Marien, 
Ind. 

Report of Committee on Memorials, T. C. 
Martin. 

Report of Committee on Form of Section 
Organization, Frank W. Frueauff, Denver 
Gas & Electric Company, Denver. 

Vote on Constitutional Amendments. 

Report of Nominating Committee. 

Election of Officers. 

Adjournment. 


o> ’ 
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Chicago Subway Hearings Begun 

The first public hearing on the plans 
for an extensive subway system for 
Chicago was held on May 22 at the call 
of the Committee on Local Transporta- 
tion of the City Council. Bion J. Ar- 
nold, chief subway engineer for the 
city, was given the privilege of pre- 
senting his plans first. He took up the 
entire first session in explaining his 
latest plans and answering questions 
respecting them. 

Mr. Arnold has made three reports 
on the subway problem to the city, the 
first in 1902, then one in 1906, and the 
most complete one on January 31, 1911. 
The last one was referred to in these 
columns in the issue of February 4. 
Mr. Arnold has slightly modified the 
order of the steps for his recommended 
plan. He is now in favor of begin- 
ning with a four-track subway in State 
Street to be built in open cut at a total 
cost of about $8,000,000. This would 
permit through routing north and 
south surface and elevated cars. Then 
two deep-level subway loops would be 
built for the two West Side elevated- 
railway systems at a cost of about 
$13,000,000. The two rebuilt river 
tunnels and the La Salle Street tunnel 
now being built would not be con- 
nected to the subway system for a few 
years. The subway would gradually 
be extended and all the construction 
undertaken directly by the city, with- 
out financial aid from any of the trans- 
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portation companies. Space would be 
provided for piping and duets of pub- 
lie utilities. 

Other plans will be submitted to the 
committee by City Engineer Ericson, 
George W. Jackson, R. C. St. John, the 
Chicago Subway, Arcade & Traction 
Company, the Chicago Central Subrail- 
road Company, the Chicago Municipal 
Subway Company, and the M. H. Me- 
Govern Company. 

sniceeeatitiittiaantie 
Resume Negotiations for Merger of 
Chicago Elevated Roads. 

Negotiations for the long proposed 
merging of the four elevated railroad 
systems and the union elevated loop in 
Chicago have been again resumed, this 
time on a more definite and hopeful 
basis than heretofore. Henry A. Blair 
has completed arrangements to finance 
the undertaking and has submitted pro- 
posals to the boards of directors of 
the five companies for an outright pur- 
chase of their capital stock for cash or 
partly in cash and partly in securities 
of the consolidated company. The ac- 
ceptance of these proposals by two of 
the companies is still somewhat con- 
jectural. The total mileage of the ele- 
vated systems is 177 miles. The pro- 
posed capitalization is about $43,000,- 
000. The Chicago municipal author- 
ties, while heartily in favor of the pro- 
posed merger, announce that they will 
insist on through routing and universal 
transfers. 
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Transcontinental Telephony Proposed. 

As an outcome of the successful 
opening on May 8 of long-distance tele- 
phone communication between New 
York City and Denver, a distance of 
2,011 miles, it is already being pro- 
posed to connect Denver and San Fran- 
cisco by means of loaded telephone lines 
so as to permit talking across the entire 
continent, a distance of about 3,000 
miles. In view of the fact that about 
1,000 miles was the practical limit 
for telephone purposes prior to the 
New York-Denver service, and that this 
limit has now been suddenly doubled, 
it seems plausible to believe that a fifty 
per cent further increase may be 
achieved in a few years. 

American Mining Convention. 

The time of holding the fourteenth 
annual convention of the American 
Mining Congress, which will be in Chi- 
cago; Ill., has been fixed for October 23 
to 28. 
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Echoes From the Supply Jobbers’ Del 
Monte Meeting. 

What was beyond any the 
most successful excursion and meeting 
held by the supply men and jobbers 
of this country was that taken by the 
National Electrical Jobbers’ Associa- 
tion from April 18 to April 24. The list 
of those in attendance and the chron- 
the departure of tbe special 
train from Chicago for the West was 


doubt 


icle of 


published in a recent issue of this jour- 
nal. 

The success of the entertainment fea- 
tures of the trip was due largely to 
the efforts of H. H. Cudmore, chair- 
man of the entertainment committee. 
In this work Mr. Cudmore was assisted 
by L. W. Kittman, C. C. Sibley, T. C. 
Ringgold, Robert Kuhn. 
books were distributed and the sing- 
ing festivals were a delightful feature 
of the entertainment. In addition to 
this there were card games galore, and 
the the ‘‘Daily 
Shoeck,’’ the very creditable newspaper 


and Song 


daily perusal of 


distributed enroute. A stop was made 
at the Grand Canyon of Colorado on 
day 
Here an 


April 21, when the entire was 
spent at the 
lent entertainment was provided, the 
graceful feature being the dancing of 
Miss Cotabish. 

The party 
April 22, 
by the 
Western electrical men. 


canyon. excel- 


arrived in California on 
and were royally entertained 
and generous 

Until the de- 


parture of most of those in attendance 


open-hearted 


on April 24, they were busily engaged 
in participating in the hospitality ex- 
tended by their Western friends. 

During the California sojourn there 
were a number of events, the trophies 
and winners being as follows: 

Trap shooting, tankard, won by A. 
E. Drendell. 

Approaching putting contest, 
Shreve & Company, E. 


and 
cup, donated by 
M. Demming. 
Runner up, Jobbers’ first flight, eup, 
C. C. Sibley. 
Manufacturers’ round, 
Monte, 


qualifying 
goblet, donated by Hotel Del 
R. J. 

Best score Jobbers’ qualifying round, 


Hotel Del Monte, 


Davis. 


goblet, donated by 

R. D. Holabird. 
First men’s tennis tournament, mili- 

tary brushes, H. I. Sackett. 

up, Manufacturers’ 

flight, cup, T. E. Bibbins. 
Winner Manufacturers’ 

goblet, W. J. 


Runner first 


first flight, 


Grady. 
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Winner Jobbers’ second flight, gob- 
let, donated by T. E. Bibbins, C. P. 
Hill. 

Winner Jobbers’ third flight, 
Charles White (H. V. Carter tied). 

Woman’s putting contest, cologne 
bottle, donated by T. E. Bibbins, Mrs. 
E. W. Rockafellow. 

Men’s approaching and putting con- 
test, flask, donated by T. E. Bibbins, 
E. M. Demming. 

First tennis tournament, 
candy jar, Miss K. Carter. 

Winner Manufacturers’ third flight, 
goblet, E. K. Patton. 

Second men’s tennis tournament, sil- 
ver deposit bottle, G. R. Jones. 

Winner Jobbers’ first flight, cup, do- 
nated by T. E. Bibbins, Fred Fullerton. 

Second woman’s tennis tournament, 
bridge-whist Mrs. H. G. Ayls- 
worth. 

First pool tournament, cup, W. T. 
MeCullough. 

Second pool tournament, silver de- 
posit bottle, W. S. Berry. 

Winner Manufacturers’ second flight, 
cup, B. M. Downs. 

Men’s driving contest, tankard, do- 
nated by Andrew Carrigan, H. E. San- 
derson, 

One of the enjoyable features of the 
meeting was the souvenir program 
beautifully printed and illustrated in 
gold and colors, which was presented 
to the visiting electrical men by our es- 
teemed contemporary, the Journal of 
Electricity, Power and Gas. 


cup, 


woman’s 


set, 


inant ; 

Minneapolis Electric Show Plans. 

Activities have already been start- 
ed on the Minneapolis Electric Show 
for 1912, which will be held in the Ar- 
mory, Minneapolis, March 16 to 23. It 
is the aim of the Northwestern Show 
Association to make the coming third 
annual show the most successful so far 
held and with this in view the Board of 
Directors decided on dates when a 
number of engineering bodies will meet 
in Minneapolis, thus giving greater im- 
petus to the affair. Among the engi- 
bodies meeting during the 
course of the show are: the Minnesota 
Electrical Association, Minnesota Sec- 
tion American Institute of Electrical 
Engineers, State Electrical Contrators’ 
Association and the Minnesota Tele- 
phone Association. 

Robert W. Clark, of the Minneapolis 
General Electric Company, has again 
been chosen to head the management of 
the show. 
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Conduit in Railway Work. 

A brief paper bearing this caption 
was presented by J. Andreucetti, of 
the Chicago & Northwestern Railroad, 
at the May meeting of the Car Light- 
ing Club, held in Chicago, May 17. The 
paper treats of the development of elee- 
trie wiring, both interior and exterior, 
and points out the relation of metal 
conduit to this development. The vari- 
ous brands of conduit on the market 
were classified and the advantages and 
disadvantages of each touched upon. 
The conditions imposed on metal con- 
duit used in ecar-lighting work were 
briefly mentioned, Mr. Andreucetti stat- 
ing that unusually hard and lasting 
material was necessary, owing to the 
severe service encountered. 

Following the reading of this paper, 
the representatives of the various 
brands of metal conduit present were 
each given an opportunity to explain 
the merits of their conduit. Those par- 
ticipating in the discussion were F. R. 
Bryant, representing the American 
Conduit Manufacturing Company; 0. 
L. Richards, representing the Safety 
Armorite Conduit Company; V. A. 
Swet, representing the Sprague Elec- 
tric Company ; Mr. Webb, representing 
the American Circular Loom Company, 
and George W. Cravens, of the Delta- 
Star Electric Company. 

In this discussion the process of man- 
ufacturing the various conduits was ex- 
plained and it was brought out that 
practical tests made on conduit under 
actual working conditions were of more 
value than analytical or theoretical 
tests. It was also the consensus of 
opinion that the protecting material 
used on metal conduit was secondary 
in importance to the composition of the 
metal itself. 

The meeting was then given over to a 
general discussion of various questions 
pertaining to railway electrical work. 


Municipal Electricians to Convene at 
St. Paul. 

The annual convention of the Inter- 
national Association of Municipal Elec- 
tricians will be held at St. Paul, Minn., 
September 12 to 15, inclusive. Arrange- 
ments are being made for an exception- 
ally interesting program of papers in- 
terspersed with entertainment features. 
Clarence R. George, of Houston, Tex- 
as, is secretary of the association, and 
the president is H. C. Bundy. The 
headquarters of the association will be 
at the Ryan Hotel. 








The Electric-Vehicle Situation in Milwaukee. 


Up to December, 1910, there were 
only 194 electrie vehicles in the city of 
Milwaukee. There are now 225 and 
possibly by the latter part of the sum- 
mer the number may reach 250. But 
this is a rather poor showing for a city 
having a population of almost 400,000. 

present there is only one electric 
ick in use in the city, the balance of 
225 being pleasure vehicles, the 
Voods, Rauch & Lang, and Detroit pre- 
minating. Compared with Detroit, 
Cleveland, Buffalo and other eastern 


FIG. 1.—INTERIOR 


cities, Milwaukee is somewhat behind 
in this line. 

There are a number of reasons for 
this condition of affairs. Up to the 
latter part of 1907 the electric-vehicle 
manufacturers had not’ established 
agencies in Milwaukee, and the Mil- 
waukee Electric Railway & Light Com- 
pany has, until recently, given very 
little help; in fact, the Company, pre- 
viously, according to several vehicle 
men, actually retarded progress by ask- 
ing excessive rates for charging vehi- 
eles. One of the first garages had to 
pay eight cents per kilowatt-hour for 
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all current used. No efforts were made 
to encourage the use of electric vehi- 
cles. The streets of Milwaukee have 
not been the best and this may have 
had a slight effect on restricting the use 
of electrics also. However, there are 
now many beautiful boulevards and 
paved streets which should be a rather 
stimulating factor in the use of electric 
automobiles. 

At the present time, of the 225 elec- 
tries, between fifty and fifty-five are 
charged in private garages, all by means 


OF KOPMEIER ELECTRIC-VEHICLE GARAGE, MILWAUKEE, 


of rectifiers, except three or four which 
are supplied with direct current. Un- 
der the Milwaukee Electric Company’s 
new rate schedule a single meter will 
be used to measure the current for 
lighting and battery charging in a res- 
idence and private garage. A primary 
charge of twelve cents per kilowatt- 
hour is made for (1) the first four kilo- 
watt-hours consumed per month for 
each of the first four active rooms; (2) 
the first two and one-half kilowatt- 
hours consumed per month for each of 
the active rooms in addition to the first 
four; (3) to this is added a secondary 


charge of five cents per kilowatt-hour 
for all energy in excess of that paid 
for at the primary rate up to a total of 
100 kilowatt-hours and four cents per 
kilowatt-hour for the next 900 kilowatt- 
hours used. 

The method of figuring a bill for a 
house, for instance, that had six active 
rooms, would, according to this sys- 
tem, be as follows: four kilowatt-hours 
for each of the first four rooms and 
two and one-half kilowatt-hours for 
each of the additional two rooms, mak- 
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ing twenty-one kilowatt-hours, at the 
twelve-cent rate. All current in ex- 
cess of this up to 100 kilowatt-hours, or 
in this ease seventy-nine kilowatt-hours 
at the five-cent rate and four cents for 
the next 900 kilowatt-hours used. The 
rate therefore for the current used for 
charging batteries is five or four cents 
per kilowatt-hour (in the private gar- 
age). 

In this kind of service, of course, 
there are no limitations as to time of 
charging, but the customer is urged 
not to charge between 4 and 7 o’clock 
p. m. The rate obtained under this 
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new schedule should help to encourage 
charging in private garages and have a 
good effect generally on the eleetric- 
vehicle situation. 

There are at present six public gar- 
ages in the city, three of which use cen- 
tral-station current. Of these three, 
the Estberg garage located on Jackson 
Street the district is 
the largest. Gasoline automobiles are 

the 
of its 


near downtown 
establishment 

kind in the 
Current is received 


also garaged here, 


being the largest 
state of Wisconsin. 
the 220-110-volt 
because of the 


used and the limited or 


Edison 
amount of 
eurrent ** off- 
peak’’ service the rate per kilowatt- 


from system 


and large 


hour approximates three cents. 
The rate to customers signing the 
of contract, providing 


standard form 
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REVIEW AND 
shall not be used during a specified 
time of the day from October to March. 
In each month the end of this period is 
7:00 p. m., the beginning being for the 
six months respectively: 5:30, 5:00, 
4:30, 4:40, 5:20 and 6:00 p. m. 

There is also a ‘‘ten-seven’’ 
which applies to customers utilizing the 
Company’s service only during the 
hours from 10:00 p. m. to the following 
morning at 7:00 a.m. For this service 
only one-quarter of the demand charge 
is made. Mr. Estberg cannot make 
use of this ‘‘ten-seven’’ rate, as he 
would have to put in more charging 
equipment (increasing the kilowatt de- 
mand) to enable him to charge all of 
the vehicles in the shorter period. This 


service, 


increased equipment would make his 


demand charge ‘greater. Also in a 
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cated in the center of the East Side 
residence section on Summitt Avenue. 
is about the same size as Estberg’s, 
Between 55 and 60 electrics are garaged 
here, the equipment and methods em- 
ployed both being up-to-date. Figs, ] 
and 2 show the interior of this garage. 
A well equipped machine shop and gas- 
oline-automobile garage are also parts 
of this establishment. 

The current for charging, lighting 
and power is generated on the premises 
at 110 volts, direct current by a gas- 
engine-driven dynamo. A _ producer- 
gas plant furnishes the gas, the com- 
pany considering this more economical 
than buying gas or electricity from the 
local publie service companies. 

Besides the generator and meter 
panels there are twelve charging pan- 

















FIG. 2.—KOPMEIER GARAGE SHOWING 
for service for a year or more, is based, 
first, on a demand charge, and second, 
The demand 


payable in 


on an energy charge. 


charge, which is equal 
monthly payments, is $42 per year for 
each kilowatt of demand for the first 


ten kilowatts; $30 for the next fifty 
kilowatts, and $24 for each kilowatt of 
The energy 


kilowatt-hour 


demand in excess of sixty. 
cents 
100 


charge is five 
the 
month consumption; four cents for the 
next 900 three cents 
for the next 3,000 kilowatt-hours; two 
cents for the next 6,000 kilowatt-hours, 


per 


for first kilowatt-hours per 


kilowatt-hours ; 


and 1.2 cents per kilowatt-hour for a!! 
energy consumed in any month in ex- 
10,000 As no 


eess of kilowatt-hours. 


lamp renewals are received at Estberg’s 
one-half cent 


rates are reduced 
per kilowatt-hour. 

The Estberg Garage is on the lim- 
ited or ‘‘off-peak’’ service and a reduc- 
tion of one-half the demand charge is 


that the service 


these 


made, on condition 


CHARGING 


PANELS. 
this limited 
impracticable as it is often necessary 
batteries during the 


publie garage period is 
to charge some 
day. 

At this garage open-wire type rheo- 
stats used, one placed at each 
charging plug. No central 
board is employed, the men judging the 
conditions of charge and batteries by 
listening for Mr. Estberg 
claims his men must continually watch 


are 
meter 


gassing. 


the batteries being charged, frequently 
feeling the batteries to note tempera- 
ture rise and not depending on meters 
to know when the charge is complete. 

No Edison cell vehicles will be 
charged at this garage, as special equip- 
ment would be needed because of the 
heavy charging current required. Also 
special rates would have to be made, 
as the rate of $30 per month, which is 
the charge for other pleasure vehicles, 
is altogether too low for Edison auto- 
mobile batteries. 

The Kopmeier Garage, which is lo- 


FIG. 3.—REAR VIEW 


OF “SLIDER TYPE” CHARGING PANELS. 


els of the ‘‘slider type.’’ Each panel 
has three rheostats, the resistance used 
being of the grid type, mounted di- 
rectly on the back of the panel as shown 
in Fig. 3. 

Records as to mileage conditions of 
batteries, ete., of each vehicle are kept. 
No regular periods are set for washing 
out the batteries, such washing being 
done when the condition of the cells, 
as revealed by inspection, makes it ad- 
visable. Sometimes the mileage runs 
up to 6,000 before washing is neces- 
sary, depending upon the batteries and 
the way in which they are used. 

The Belleview Garage, shown in Fig. 
4, is located in the upper East Side resi- 
dence section of Milwaukee and shows 
the evidences of a well-managed charg- 
ing station. The usual number of elec- 
tric pleasure vehicles boarded here var- 
ies between 16 and 20. The current is 
generated on the premises by means of 
a gas-engine-driven 110-volt dynamo 
rated at eighteen kilowatts. Mr. Mo- 





















May 27, 1911 


eross, the proprietor, finds that because 
his consumption of current is not very 
large that his rate for central-station 

would be 6.0 
He therefore buys gas from the 


current about 5.5 or 
cents. 
city gas company and claims that even 
after this transformation his cost is 
considerably less. 

The number of miles each 
has traveled during the day is recorded 
and when only a small part of the 
charge has been used the batteries are 
not charged. All cells are frequently 
inspected and washed out when re- 


vehicle 


quired. 

At this garage twelve vehicles can be 
charged at one time. There are six in- 
dividual charging rheostats and a 
‘‘slider-type’’ charging panel, which 
handles the other six charging plugs. 
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oline-automobile garage has just in- 
stalled a charging panel. This equip- 
ment consists of six rheostats, the oper- 
ation being by means of pivoted levers. 
Six vehicles can be charged at once and 
as this garage has just started in this 
business only six vehicles are at pres- 
ent boarded. Central-station current is 
not purchased but current is generated 
by a 110-volt direct-current dynamo di- 
rectly connected to a four-cylinder au- 
tomobile gasoline engine. 

The rate at all except one of the 
charging statious per month is $30, 
which ineludes charging, cleaning, ad- 
justing, ete., and one delivery and one 
eall per day. A gasoline-garage man 
located in the West Side residence sec- 
tion is contemplating opening an elec- 
tric-automobile station in conjunction 








FIG. 4.—BELLEVIEW GARAGE, 
The Welsh garage is located in the 
downtown district and is run in con- 
junction with an electric and gasoline- 
automobile salesroom. Oniy about ten 
or a dozen ears are garaged here. Cur- 
rent is purchased from the Milwaukee 
Eleetrie Railway & Light Company, the 
service being from the 220-110-volt Edi- 
son three-wire underground system. 

Another garage of this size is located 
in the residence section of the West 
Side on Twentieth Street near Grand 
Avenue. Central-station current is 
used, a motor-generator set providing 
the direct current. Six charging 
plugs are provided and a ‘‘slider-type’’ 
eharging panel is used similar to the 
one employed at the Belleview and 
Kopmeier garages. Gasoline automo- 
biles are also boarded here. 

In the center of the best residence 
section of the West Side (Twenty- 
seventh and State Streets) another gas- 
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ent owners of electric automobiles are 
well pleased and it is therefore certain, 
with better rates, more agencies and 
help from the electric company, that 
Milwaukee will soon have a greatly in- 
creased number of electrically driven 
machines. 
Some Features of the Panama Canal. 

Various interesting features of the 
Panama Canal were presented by 
Thomas I. Stacey in an address before 
the Chicago Electric Club on May 17. 
While the address was non-electrical, 
Mr. Stacey brought out a number of 
points regarding the work in the canal 
zone that are of general engineering in- 
terest. 

Mr. Stacey spoke of the work that 
had been accomplished by the French 











WIS. FIG. 5.—DUPLICATE 
with his gasoline garage and if he can 
convinee his customers to place ampere- 
hour meters in their ears he will charge 
them only for the current used per 
month plus a boarding charge. The 
reason for this is that it seems unfair 
to charge the man who uses his auto- 
mobile only from 50 to 150 miles a 
week the same as one who runs 40 to 50 
miles per day. By means of the am- 
pere-hour meter an record 
could be kept of the current consumed 
in charging the batteries. 

Before the new sales organization of 
the Milwaukee Electric Railway & 
Light Company ean do much in the 
way of helping the electric-vehicle sit- 
uation it intends to replace the three 
gasoline trucks that it now uses by 
electrics. When this is done plans will 
be made to get new business in this line 
as the new men in charge realize the 
possibilities in this direction. The pres- 


accurate 
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CHARGING PANELS IN KOPMEIER 


GARAGE. 
company before the acquisition of the 
property by the United States. He 
gave figures of cost and by means of 
maps and charts explained. the geo- 
graphical and climatic conditions ob- 
taining in the Canal Zone. The various 
features of the project were then illus- 
trated and described in a very interest- 
ing manner. 

Some idea can be gained of the enor- 
mity of the work being done when it is 
learned that the Culebra cut which is 
nine miles long, is costing $10,000,000 
per mile to complete. The canal will 
save a voyage of 10,000 miles to steam- 
ers voyaging from the Atlantic to the 
Pacific or vice versa. It will take a 
ship twelve hours to pass through the 
canal, whereas thirty days would be 
required to sail around Cape Horn. 
Mr. Stacey stated that electric locomo- 
tives will be used for towing ships 
through the locks in the eanal. 
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The Commercial Section of the N ational Electric Light Association. 


For many years the most important 
discussions undertaken by the National 
Electric Light Association have had to 
do with the technical engineering prob- 
lems which appertain to the generation 
and transmission of electrical energy. 
design, organization of 
operating forces, operating economy 
and similar details, have taken up the 
major portion of the attention of those 
in attendance upon the convention. 
Since the Denver convention of 1905, 
however, more and more attention has 


Power plant 


been paid to the commercial side of the 
business and the contract agent and 
new-business manager have come in 
for a very necessary share in the dis- 
cussion of the problems involved in the 
So rapidly 


has the idea of establishing a new-busi- 


whole central station effort. 


ness department developed and_ so 
many have been the topics that have 
come up for discussion that the natural 
outcome has been the development and 
organization of a section devoted ex- 
clusively to the commercial side of cen- 
tral station work. One of the origina- 
tors of the commercial section idea and 
one of the leading spirits in the organ- 
of the Commercial Section, is 
Williams. As a 


a meeting was called during 


ization 
George result of his 
activity 
the St. 


with about 


Louis convention a ago, 
150 commercial men in at- 
This resulted in the appoint- 
ment of an committee, 
with George Williams as chairman and 
Frank B. Rae, Jr., as secretary. Mr. 
Williams’ nomination and election were 
unanimous. After the St. Louis meet- 
ing discussions 


among individual members of the or- 


year 


tendance. 
organization 


there were several 
ganization committee with the result 
that the present scheme of organization 
which has been accepted by the Na- 
tional Electric Light Association was 
drafted by Mr. Rae. The organization 
committee has held a number of gen- 
eral meetings and a large number of 
committee meetings during the year, 
and the excellent program which is 
offered by the Commercial Section for 
the present convention is the result of 
their strenuous labors. 

The Commercial Section has been 
formed to foster closer co-operation 
among the commercial men of the cen- 
tral-station industry and among those 
manufacturers, jobbers, dealers and 
eontractors who are interested in cen- 





tral-station commercial development. 
Through the activities of the various 
committees of the Commercial Section 
much valuable new-business data is be- 
ing gathered and assorted. This data, 
covering every phase of central-station 
commercialism, will be published for 
the exclusive use of members of this 
section. The committees are made up 
of specialists and experts on the sub- 
jects which they are severally investi- 
gating, and they stand as an advisory 
counsel, ready and equipped to assist 
all members of the section in handling 
any commercial problems. 

Williams, chairman of the 
Commercial Section, came from Can- 
ada to the United States sixteen years 
ago, and after a brief period of em- 


George 


T. I. JONES, 
Committee on Functions of a Sales 
‘orce. 


Chairman 


ployment in Cleveland, Ohio, in other 
lines, drifted into the fixture and gas 
appliance business, moving to Chicago, 
and later to Pueblo, Colo., where he 
sold gas appliances on commission. 
When Henry L. Doherty was organiz- 
ing the new business department of the 
Denver Gas & Electric Company, Mr. 
Williams was one of the first men to be 
appointed on the staff, and in a very 
short time more than made good. Short- 
ly after this appointment, Mr. Wil- 
liams was sent to Madison, Wis., by the 
Doherty interests to establish a com- 
mercial department there, and his suc- 
cess in that city has been followed by 
others more remarkable in a number of 
other localities. Mr. Williams is now 
commercial manager in general charge 
of all the properties embraced by the 
Doherty interests. 

Frank B. Rae, Jr., secretary of the 


section, was born in San Francisco 


thirty-one years ago. His father, who 
is well known as an electrical engineer 
in every part of the country, was es- 
pecially prominent during the early 
days of the electrical industry and must 
be credited with much of the pioneer 
and really valuable work undertaken 
in the pioneer days of electric street 
railways. Frank B., Jr., was a special 
student at the University of Chicago, 
where he was editor of the University 
of Chicago Weekly. Among his early 
literary experiences was a connection 
with the Royerofters at East Aurora, 
where he did a great deal of original 
and rather extraordinary work. Leav- 
ing the Hubbard institution he became 
advertising counsel for Street & Fin- 
ney, with large financial interests in 
New York City. He undertook a num- 
ber of other advertising and sales man- 
agement commissions, including several 
electrical accounts. When J. Robert 
Crouse inaugurated the Cooperative 
Electrical Development Association 
propaganda, Mr. Rae participated in 
the conferences of Mr. Crouse and his 
associates and coming prominently to 
the attention of several companies han- 
dling electrical accounts he finally be- 
came connected with the Lee Company, 
Newark, N. J., holding the position of 
secretary until February, 1908. Later 
on Mr. Rae established our esteemed 
contemporary, Selling Electricity, and 
also established the Rae Company for 
the handling of corporation publicity 
of every character. Mr. Rae has won 
the confidence of a host of big people 
in the electrical industry and possesses 
to a rare degree a dual capacity as a 
strong copy writer and business getter. 

T. I. Jones, chairman of the com- 
mittee on functions of a sales force, is 
general sales agent of the Edison 
Illuminating Company of Brooklyn. 
In this position he has full charge of 
the selling end of the company’s busi- 
ness, including all contracts for 
electric light, heat and power, the 
company’s advertising, engineering 
work, appliance bureau and _instal- 
lation work. He graduated as an 
electrical engineer from the Massachu- 
setts Institute of Technology in 1896, 
when he began work in the New York 
office of the American Telephone & Tel- 
egraph Company, being in the identifi- 
eation, inspection and traffic depart- 
ments. He originated and equipped the 
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first school of instructions for telephone 
traffic. This has since become an im- 
portant adjunct of all telephone com- 
panies’ work. Four years later he took 
charge of the traffic department of the 
New York & New Jersey Telephone 
Company, and while thus employed he 
delivered a course of lectures on tele- 
phone and electric-light topies before 
the New York Board of Education. This 
work Mr. Jones continues at the pres- 
ent time. In the early part of 1907, 
\Ir. Jones accepted a position as illu- 
‘inating engineer with the Nernst 
Lamp Company, in New York, later be- 
coming manager of the sales depart- 
ment of the United Electrie Light 
« Power Company, of New York. 
llis work here was so successful that he 
was invited to take charge of the com- 
uereial end of the Brooklyn Edison 
Company and this position he has 
held for about two years. The 
year 1910, the first full year of Mr. 
Jones’ supervision of this _ sales 
department, the Brooklyn Edison 
Company broke all its previous records 
as to total output and gross income, 
and the year 1911 thus far is exceeding 
similar months in 1910. 

J. T. Hutchings, chairman of the com- 
mittee on electric vehicles, is general 
manager of the Rochester Railway & 
Light Company, Rochester, N. Y., and 
has contributed greatly to the success 
of the Rochester organization through 
the enterprising and energetic cam- 
paign instituted through his new busi- 
ness department. He has particularly 
engaged in the development of an ex- 
tensive garage business and the electric 
vehicle equipment handled in Rochester 
is indeed a matter of pride in that com- 
munity. 

Frank C. Rypinski, chairman of the 
committee on improved wiring and 
equipment standards, has been actively 
identified with the electrical measuring- 
instrument field since 1902. He was 
born at Giddings, Tex., November 8, 
1877, and graduated as an electrical en- 
gineer in 1897 from the Rose Polytech- 
nie Institute at Terre Haute. From 1897 
to 1902 he was in the standardizing 
laboratories and engineering depart 
ments of the General Electric Company 
at Schenectady, specializing on electri- 
cal instruments. From 1902 to 1904 he 
was superintendent of the Empire Elec- 
trical Instrument Company, of New 
York City, and from 1904 to 1906, was 
president of the Simplex Electric Com- 
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pany, of Newark, N. J. Since 1906 he 
has been connected with the Westing- 
house Electric & Manufacturing Com- 
pany, first in the engineering depart- 
ment at East Pittsburgh and later in 
the New York sales office. At the pres- 
ent time he is manager of the detail 
and supply departments in that city. 
He has taken out a number of patents 





M. C. RYPINSKI, 
Chairman, Committee on Improved Wiring and 
Equipment Standards. 


and completed a number of engineering 
designs, and his committee bids fair to 
be a most important element in the 
Commercial Section. 

Errett L. Callahan, chairman of the 
committee on sign lighting, has been 
conspicuous in the development of com- 
mercial methods in central stations. He 
is manager of the new business depart- 





E. L. CALLAHAN, 
Chairman, Committee on Sign Lighting. 


ment of H. M. Byllesby & Company, 
Chicago, which has in charge the man- 
agement of upwards of thirty-five elec- 
tric properties and twenty gas proper- 
ties, serving eighty-three separate mu- 
nicipalities in the West and South. Mr. 
Callahan was born at Scio, N. Y., May 
19, 1876. While a boy he passed sev- 
eral years on South Dakota and Kan- 
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sas farms, returning east to Cleveland, 
Ohio, when fifteen years old. He at- 
tended the Hiram College, at Hiram, 
Ohio, following an academic course. 
After a four years’ course in the Case 
School of Applied Science he graduated 
in 1900 with the degree of Bachelor of 
Seience. Mr. Callahan worked his way 
through Case by the designing and con- 
struction of laboratory apparatus, in 
the electrical engineering department, 
operating the dynamos of the lighting 
plant, and machine-shop employment. 
During vacations he followed similar 
occupations. In 1903, he received the 
Electrical Engineering degree from 
Case School. After leaving college Mr. 
Callahan was commissioned as an elec- 
trical expert in the signal service of 
the War Department, being assigned to 
the equipment with automatic telegraph 
instruments of a proposed submarine 
cable from Nome to St. Michaels, 
Alaska. Returning from this expedi- 
tion, he was engaged for two years in 
the experimental laboratories of the 
Crehore-Squier Intelligence Transmis- 
sion, at Tarrytown, N. Y., later joining 
the forces of the Postal Telegraph Com- 
pany, carrying on experiments in auto- 
matic telegraphy between New York and 
Chicago. Early in 1902, he entered the 
service of Westinghouse, Church, Kerr & 
Company, where he was associated with 
a number of important installations. 
For some time Mr. Callahan had been 
interested in the possibilities of elec- 
tricity for heating, and in 1902 he be- 
came assistant manager of the Simplex 
Electric Heating Company, of Boston. 
Three years later he went to New York 
City as assistant engineer, later becom- 
ing manager of the Prometheus Electric 
Company. In 1906, he became connect- 
ed with the General Electric Company, 
as manager of the heating department 
of the Chicago District office. His work 
here was very important in building 
up this department, and by 1909, the 
salesmen-demonstrators working out of 
the Chicago office heating department 
had increased to fourteen members. 
When the commercial departments of 
the various electric and gas companies 
operated by the Byllesby Company 
were reorganized in 1909, Mr. Calla- 
han was selected for this task. His 
work here has been eminently success- 
fal and the men employed in the new 
business departments of the local prop- 
erties now number close to 100. 

M. S. Sloan, chairman of the com- 
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mittee on industrial lighting, is assist- 
ant to the president of the Birmingham 
Light & Power Company, Birmingham, 
Ala. From 1903 to 1906 he was with 
the General Electric Company in the 
testing department and on the road as 
On July 1, 1906, 


he became assistant superintendent of 


construction engineer. 


the lighting and power departments of 
the Birmingham Company. On Septem- 
ber 6, 1907, he was made superinten- 
dent of power, becoming superintendent 
of the business department on July 7, 
1908. On 1909, he was 


made superintendent of the lighting de- 


December 22, 
partment and on January 27, 1910, was 
appointed to his present position. 

E. W. Lloyd, chairman of the com- 
mittee on power, has for nineteen years 
been connected with the Edison inter- 
ests in Chicago, Ill. As general contract 


M. 8 
Committee on 


SLOAN, 


Chairman, Industrial Lighting 





agent of the Commonwealth Edison 
Company Mr. Lloyd has been actively 
engaged in building up one of the most 
remarkable central-station loads in this 
The territory supplied by the 
Edison Company and 


country. 
Commonwealth 
the diverse nature of the load is such 
as to have ealled for remarkable abil- 
ity both in organization and in the di- 
rection of the numerous departments 
of the contract Mr. Lloyd has 
contributed a number of classical pa- 


office. 


pers on the subjects of getting new bus- 
iness and of methods of making and 
applying rates for charging for electri- 
cal energy. 

John G. 
committee 
tricts, was 
ty-two years ago. 


Learned, chairman of the 
on electricity in rural dis- 
born in Chicago about thir- 
His first connection 


with the electrical industry was with 
the Chicago Telephone Company, and 
for the last five years he has been con- 
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nected with the contract department 


of the Commonwealth Edison Com- 
pany. While working as a solicitor in 


the new business department of the old 
Electric Company he 
went through the Chicago Law School, 


Commonwealth 


taking the evening course and being ad- 
mitted to the bar in 1902. On April 1, 























JOHN G. LEARNED, 
Committee on Electricity 
Districts. 


Chairman, in Rural 
1905, he was appointed general contract 
the North Electric 
Company. While the contract depart- 
ment was small at first, this territory, 


agent for Shore 


covering 1,200 square miles, has proved 
a rich field for eultivation and in this 
position Mr. Learned has achieved a 
great success. He was the first secre- 
tary of the North Shore Electric Com- 


























Cc. N. STANNARD, 
Committee on Residence Business. 


Chairman, 


pany branch of the National Electric 
Light Association. 

Clare N. Stannard, chairman of the 
committee on residence business, en- 
tered the electrical industry in the em- 
ploy of the Binghampton Gas & Elec- 
tric Company in 1890, taking a com- 
plete gas and electrical engineering 
cadet course, covering a period of four 
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years, after which he was made super- 
intendent of distribution for the com. 
pany, remaining in this position for a 
number of years. Going to Denver he 
entered the employ of the Denver Con- 
solidated Electric Company, and in 
1898, on the consolidation of the gas 
and electric interests in Denver, he was 
made superintendent of distribution for 
the new company. He entered the com- 
mercial department of the Denver Gas 
& Electric Company in 1901, and later 
on was made secretary and commercial 
manager, the position he now occupies. 
The Denver Gas & Electric Company 
may be considered as one of the earli- 
est organizations to adopt the present- 
day methods of educating the publie to 
an appreciation of the benefits of the 
electrical service and under Mr. Stan- 
nard’s aggressive management the com- 
























F. H. GALE, 
Chairman, Committee on Heating, Refrigerating 
and Kindred Appliances. 





pany is going on to still greater achieve- 
ments. 

F. H. Gale, chairman of the commit- 
tee on heating, refrigeration and kin- 
dred appliance sales, is manager of the 
advertising department of the General 
Electric Company. Mr. Gale is one of 
the best-known men in the electrical 
manufacturing and supply fields and by 
his personal efforts has done more than 
any other single individual to make the 
great expositions held in conjunction 
with the National Electrie Light Asso- 
ciation and by the many State organiz- 
ations a matter of profound satisfac- 
tion to the industry at large. His work 
as chairman of this important commit- 
tee will prove a source of strength to 
the entire Commercial Section. 

C. W. Lee, chairman of the commit- 
tee on advertising, has for many years 
been identified with the advertising and 
publicity end of the public utility field. 
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For a number of years he was in con- 
trol of the telephone department in 
Ohio with the Central Union Telephone 
Company, afterwards becoming identi- 
fied with the Butte Electric Company, 
at Butte, Mont. He went East to en- 
evage in newspaper work and in this ¢a- 
pacity on the great dailies in 
Detroit, Chicago and New York. In 
1904 ereated the advertising de- 
partment for the Publie Service Cor- 
poration of New Jersey. In 1905 
organized the C. W. Lee Company, pub- 
commercial engineers for 


served 
he 
he 


licists and 
publie utility eompanies, and since that 
ime has been its active head. 

J. Robert Crouse, chairman of the 
ommittee on membership, is a gradu- 
te of Michigan University of the class 

1893. After his graduation he was 
ctively engaged with the Fostoria In- 





Cc. W. LEE, 
Chairman, Committee on Advertising. 





candescent Lamp Company and the Fos- 
toria Glass Specialty Company, of Fos- 
toria, Ohio. Since the formation of the 
National Electric Lamp Association he 
has been active in general office work 
in an advisory capacity. He was chair- 
man of the commercial-program com- 
mittee of the National Electric Light 
Association in 1906, 1907 and 1908, and 
was chairman of the general member- 
ship committee in 1908. Mr. Crouse 
has been more than actively identified 
with the central-station industry and 
the phenomenal interest given to the 
matter of spreading the gospel of more 
light and advertising its advantages 
through the Co-operative Electrical De- 
velopment Association is entirely due 
to his efforts. His interest in the Com- 


mercial Section of the National Elec- 
trie Light Association is truly catholic 
and his donation of a beautiful silver 
loving cup to be competed for by mem- 
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bers of the Commercial Section for se- 
curing new members has greatly stim- 
ulated the effort being made to swell 
the ranks of the Section. 

William Rawson Collier, chairman of 
the committee on street lighting, is con- 
tract agent and manager of the meter 
and lamp departments of the Georgia 

















J. ROBERT CROUSE, 
Chairman, Committee on Membership. 


Railway & Electric Company, of Atlan- 
ta, Georgia. Mr. Collier was born in 
Atlanta, on July 3, 1878. After study- 
ing in private schools in Atlanta he 
studied for four years at Charlottesville, 
Va., and graduated in the electrical 
course from the Massachusetts Insti- 
tute of Technology with the class of 
1900. Leaving college, with S. P. 
Brown, of New York, he acted as con- 


















W. R. COLLIER, 
Chairman, Committee on Street Lighting. 


sulting engineer with offices in Atlanta 
under the name of Collier & Brown, In 
1905 the firm was dissolved, Mr. Collier 
entering the employ of the Georgia 
Railway & Electric Company in the en- 
gineering department. After being with 
this company for two years he became 
associated with the Electric Manufac- 
turing & Equipment Company, organ- 
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ized in Atlanta for the manufacture of 
special electrical apparatus. After a 
year’s work with this company he again 
decided to take up central-station work 
and returned to the Georgia Company. 
Mr. Collier’s work has been in a rap- 
idly developing field and the enter- 
prise shown by his company has re- 
dounded not only to the benefit of that 
particular community, but has helped 
the whole central-station proposition in 
that part of the country. 


H. J. Gille, chairman of the commit- 
tee on competitive illuminants, was 
born in Washington County, Minn., 


May 19, 1870. He was educated in the 
publie schools in Washington County, 
and Curtiss College, completing the 
course in June, 1889. He immediately 
entered the employment of the Colum- 
bia Electric Company, and in 1891 he 
























H. J. GILLE, 
Committee on Competitive 
Illuminants. 


Chairman, 





became associated as assistant and later 
as purchasing agent with the North- 
western Thomson-Houston Electric Com- 
pany. In 1894 he became assistant man- 
ager of the supply department of the 
Chicago office of the General Electric 
Company, and in 1895 became electri- 
eal engineer of the Washburn & Moen 
Manufacturing Company. In 1898 he 
became manager of the electrical de- 
partment of the St. Paul Gas Light 
Company and the Edison Light & Pow- 
er Company. He was general superin- 
tendent from 1901 to 1907, and since 
June, 1907, has been commercial agent 
of the Minneapolis General Electric 
Company. Mr. Gille has been a valued 
member of a number of committees 
dealing with the subjects connected 
with the commercial departments of 
central-station companies and his pa- 
pers on these topics are a valuable ad- 
dition to the literature on this subject. 
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COMBINATION ICE, ELECTRIC 
AND STEAM-HEATING PLANT. 





SUCCESSFUL OPERATION OF THE VIRDEN 
ELECTRIC COMPANY’S PROPERTY. 

The economies and profits incident to 
the operation of a combination electric 
and station quite 
generally known. Although their total 
number is almost twice as great, com- 
bination electric and ice-making plants 
have not been taken so seriously. The 
significance of this field, however, is 
now being more fully realized by cen- 
tral-station men and it is safe to pre- 
dict that ice making will solve the 


steam-heating are 


problem of many small and struggling 
central stations whose summer loads 
are at present carried with indifferent 


financial success. 
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tion, the ice business being started im- 
mediately upon the close of the heating 
season. The generating capacity of the 
electric station is 240 kilowatts and 
there are connected on the company’s 
lines about fifty city are lamps, seven- 
ty-two private are lamps, 2,000 incan- 
descent lamps and about twenty horse- 
power in motors. 

The Virden station is a modern one- 
story brick and concrete building 120 
feet long and seventy feet wide, and 
the layout of the building and the gen- 
eral arrangements of the various ma- 
chinery and apparatus make for the 
most economical operation. 

The north end of the station, housing 
the steam-generating equipment, is ad- 
jacent to a spur railroad track on which 
the coal is received at the plant. Coal 
is shoveled from the cars into the boiler 
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six-by-four-by-six-inch duplex pump, of 
the Fairbanks-Morse type, intercon. 
nected so that either can supply one or 
all three boilers. The feed-water heater 
is of the Cochrane type. 

The engine room is separated from 
the pump room by a fire-brick wall. 
The generating equipment comprises 
one 150-kilowatt and one ninety-kilo- 
watt Fort Wayne alternator belt con- 
nected to an Atlas and an Ideal Cor- 
liss engine respectively. The machines 
generate single-phase, sixty-cycle eur- 
rent at 1,150 volts, which is stepped 
down to 110 volts for local distribution 
Each generator has its individual ex 
citer, placed near the cylinder of th 
engine and belt driven from the main 
wheel of the engine, this arrangement 
being economical of space. The ninety- 
kilowatt unit is now used to take care 
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VIRDEN ELECTRIC LIGHT 

The combination of these two auxil- 
iaries—steam heating and ice making— 
by an electricity supply corporation is 
"indeed an ideal condition, and in this 
connection attention is called to the 
central station at Virden, IIl., the Vir- 
den Electric Light Company. 

Virden, Ill., is a progressive town of 
about 4,000 inhabitants, located about 
midway Chicago and St. Louis, on the 
main line of the Chicago & Alton and 
the St. Louis-Springfield division of the 
Illinois Traction System. 

The Virden Electric Company’s sta- 
tion is admirably situated for supply- 
ing steam heat to the business portion 
of the city and a large percentage of 
the stores and business buildings are 
connected to the lines of the company. 
Climatie conditions in Virden are such 
that the steam heating and ice business 

follow one another without interrup- 
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directly in front of the boilers. The 
boiler room is thirty-eight feet wide 
and seventy feet long and is divided in 
the center with a passageway leading to 
the engine room. The boiler equipment 
comprises two ninety-horsepower Atlas 
water-tube boilers, on the left of the 
passageway, and one 250-horsepower 
O’Brien water-tube boiler on the right. 
All three boilers are hand fired. 

One of the features of the Virden 
plant is the highly ornamented Alphons 
Custodis smokestack. This stack is 100 
feet high and is about eight and one- 
half feet in diameter. By reason of the 
height of the stack forced draft for the 
boilers is not necessary. 

In the passageway, leading from the 
boiler room to the engine room, are lo- 
cated the pumps and feed-water heater. 
The boilers are supplied with water by 
one seven-by-five-by-ten-inch and one 








PORTION OF BOILER ROOM, VIRDEN PLANT. 


of the day load, which it was estimated 
would never be large, there being lit- 
tle opportunity for a large motor load. 

The switchboard is of blue Vermont 
marble consisting of five panels; two 
of these with the usual complement of 
instruments are for the control of the 
two generators and three are for the 
feeders. 

Installed in a separate room 18 feet 
by 20 feet in size, adjoining the engine 
room, is the ice-making machinery 
which has a rated capacity of ten tons 
of ice, twenty-ton refrigerating, in 
twenty-four hours, cold storage not con- 
sidered. The plant is of the steam- 
driven ammonia-compression type, the 
compressor being driven by a direct- 
connected Corliss-valve engine. The ice 
plant is of the York Manufacturing 
Company’s make. The freezing plant 
is adjacent to the engine room on a 
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level about six feet above the engine- 
The room has a @a- 


room floor level. 
pacity for 156 300-pound eans; and the 
time of freezing is forty-eight hours. 
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The storage room has a capacity of 
ninety-five tons of ice, which has been 
found ample. The can-dump floor of 
the storage room and the loading plat- 





MAIN 


The-cans are handled by a hand-operat- 
ed crane. 

Each section of the freezing tank dis- 
charges its warm brine into a common 





ENGINE ROOM. 


form are on the same level so that the 
lifting of the ice is reduced to a min- 


imum. 


The exhaust steam of the entire 








ICE-MACHINE ROOM. 


receptacle from which the circulating 
pump draws its supply. The ammonia 
condenser and brine cooler are of the 
standard double-pipe type. 


plant, during the summer months, 
passes through the feed-water heater 
which is also equipped with an oil sep- 
arator, and thence to the condensing 
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coils, which are located on the roof of 
the building. The distilled water thus 
obtained, after reboiling to expel the 
air, is filtered and then passes to the 
supply tank where it is partially cooled 
by the brine returning from the refrig- 
erating tank. 

The water supply for the plant is ob- 
tained from a running creek, fed by 
tile from a large drainage district, so 
that abundant water of fine quality is 
available. It is piped 1.5 miles to the 
plant through a three-inch pipe line, 
and is pumped by a ten-horsepower mo- 
tor. There is also a compressed-air 
pumping outfit. A concrete dam sit- 
uated across the creek can be closed 
when necessary. 

As already noted, the Virden Electric 
Company also supplies steam heat. Ex- 
haust steam from the engines is used 
for this and only on rare occasions, 
when the weather is very severe, is it 
found necessary to by-pass live steam 
into the heating mains. 

The combination of the steam-heating 
and ice equipment enables the steam 
production, boiler, fuel, and labor ex- 
penses to be reduced and shared be- 
tween the three departments. The ice 
plant provides a steam load for the 
boilers during the slack season and the 
resulting operation is thoroughly satis- 
factory from both the executive and 
operating standpoints. 

The Virden Electric Company sells 
its ice wholesale to a local dealer at an 
unusually low figure. Unfortunately 
figures are not available for publication 
showing the cost price of the manufac- 
ture of ice by this plant; but it is said 
to be sufficiently low to be attractive. 

The plant is a credit to the city of 
Virden,.and in fact, would be a credit 
to a much larger city. It is not only a 
eredit but a great benefit to the city 
and enables the citizens to have day 
current, steam heat and home-manufac- 
tured ice, all of which are unusual in 
cities the size of Virden. 


ae 
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Water-Power Plant for Canada. 

The Canadian Government recently 
gave a hearing to a plan for an im- 
mense water-power project to be built 
at Cedar Rapids on the St. Lawrence 
River. The plan includes gigantic 
water chutes over the Cotean and Ce- 
dar Rapids, which are about twenty- 
five miles north of Montreal. The plan, 
it is said, will develop 500,000 horse- 
power, ultimately, and will cost $20,- 
000,000. 
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EDISON MEDAL PRESENTED TO 
F. J. SPRAGUE. 


MEETING OF AMER- 
ELECTRICAL ENGI- 


ADDRESSES AT ANNUAL 
ICAN INSTITUTE OF 
NEERS. 

The annual meeting of the American 
Institute of Electrical Engineers was 
held on May 16 in New York City. The 
results of the election of officers were 
given in our last issue, the directors’ 


ticket, headed by Gano Dunn, being 


successful. The proposed amendments 
to the constitution were defeated, as 
they lacked the necessary three-fourths 
vote. 

The secretary presented the annual 
report of the Board of Directors. This 
reviewed the work of the year by the 
Board and by the various Institute com- 


mittees. The present membership of 


the Institute was stated to be 7,117, a 
net increase of 436. The financial state- 
ment showed a eash balance of $29,990, 
and an expenditure during the year 
amounting to $11.03 per member. 

The president called upon Elihu 
Thomson, chairman of the Edison Med- 
al Committee, and first recipient of the 
medal, to present the report of that 


committee. The remarks of Dr. Thom- 


son follow: 


In 1904, following upon the celebration 
in honor of Mr. Edison, and of the twenty- 
fifth anniversary of the invention of the 
incandescent lamp, the Edison Medal Asso- 
ciation was organized by a number of his 
friends and admirers, who established the 
Edison Medal to be given to those distin- 
guished for electric achievements, and the 
selection of the recipient was delegated to 
a committee of this institute. 

Acting for this committee, and in accord- 
ance with its by-laws, I now have the pleas- 
ure of announcing its recommendation that 
the Edison Medal Award be granted to our 
worthy fellow member, Mr. Frank J. 
Sprague. 

I need not now dwell upon the invaluable 
pioneer work in electric railways, nor upon 
the original inventions in multiple-unit con- 
trol, as exemplified in urban and interurban 
electric railways, performed by Mr. Sprague. 
His work in vertical transportation by high- 
speed elevators is a fitting complement to 
so much achievement in horizontal traction. 
The Transactions of the Institute have been 
enriched by many valuable papers and dis- 
cussions on these and kindred topics, in 
which Mr. Sprague has been the leading fig- 
ure, and although it is nearly thirty years 
since he began work in his chosen field of 
electric-motor applications, he is still to the 
fore in the later problems of transportation 
by electric power, a branch of electrical en- 
gineering, the future of which will doubt- 
less far outrival the brilliant past. But Mr. 
Sprague entered the field when the art was 
new and untried, when the burdens were 


heavy and the toil unceasing, when history 
had to be made by strenuous effort in the 
face of great difficulties. 
he has succeeded. 

It is a gratification to the Edison Medal 
Committee to assist in the suitable recog- 


His merit is that 
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nition of this work of Mr. Sprague by its 
recommendation of the Edison Medal Award 
to him. I have now the honor, Mr. Presi- 
dent, of leaving to the Institute to carry to 
completion on this occasion the work of 
this committee, by the presentation of the 
certificate of award and the accompanying 
medal. 


President Jackson then made an ad- 
dress, in which he said in part: 


The Edison Medal, founded in commemo- 
ration of the twenty-fifth anniversary of 
the successful introduction and commercial 
development of the electric incandescent 
lamp, was established by the friends, as- 
sociates and admirers of that great creative 
genius and inventor, Thomas Alva Edison, 
on his fifty-seventh birthday, February 11, 
1904. A deed of gift places the design in 
the custody of the American Institute of 
Electrical Engineers as a trust, with the 
provision that out of the proceeds of a trust 
fund shall be provided not oftener than 
once a year a gold medal, to be conferred 
in recognition of achievement of highest 
merit in electricity. The medal is to be 
called the Edison Medal, and to be executed 
in gold. The medal is conferred by the de- 
liberation and choice of a committee of 
twenty-four members, nearly two-thirds of 
whom are appointed for terms of five years 
by successive presidents of the Institute, 
and the others are officers of the Institute 
or are elected by the board of directors 
from its own membership for two-year 
terms. 

The name of Edison is one of the few 
that range alongside of the names of Watt 
and Stephenson among the makers of the 
world’s fundamental industries. Edison’s 
mind is the development of that type char- 
acteristic of the ablest engineers—wax to 
receive impressions of the important phe- 
nomena about him, but marble to usefully 
retain them. The designation of the medal 
as the “Edison Medal” is, therefore, signifi- 
cant of marked accomplishment; and the 
medal itself, of noble metal, modeled by 
James Earle Fraser, is worthy of this high 
place. The American Institute of Electrical 
Engineers has a distinguished duty to per- 
form in guarding the high standard of this 
medal for the interest and appropriation of 
the profession. 

The institute has thus far performed its 
true duty. One medal has been heretofore 
conferred, the medal of 1910; and this was 
conferred on Elihu Thomson—gentleman, 
scholar, scientist and profound inventor of 
electrical machines. The medal of 1911 is 
now to be conferred on Frank Julian 
Sprague. A pledge that the reputation of 
succeeding years is well guarded lies in the 
personne] of the board of directors of the 
Institute and the personnel of the Edison 
Medal Committee. 

The parent flower of electrical engineer- 
ing was unfolded by Galvani and Volta at 
the closing of the eighteenth century. Its 
seeds were fertilized and sown by Humphrey 
Davy, Hans Christian Oersted, Michael Fara- 
day and Joseph Henry, during the first 
third of the nineteenth century. Although 
watched, tended and nurtured by many men, 
the new vine showed little commercial vigor 
or usefulness to the world until the last 
third of the nineteenth century, when, with 
the electric telegraph already established, 
the multicoil dynamo armature, the tele- 
phone, duplex and quadruplex telegraphy, 
commercial arc lighting, the incandescent 
lamp, the electric railway, all sprang into 
being. Sparks of all sciences were fanned 
into flame and made to contribute to the 
growth, and electrical engineering became a 
marvel amongst the world’s industries. 

In the meantime the growth of the cities 
of civilized nations brought an awakening 
demand for improved urban and interurban 
transportation. Scientists and inventors re- 
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sponded to the stimulus, and, amongst other 
transportation projects we may observe the 
early electric railway experiments of 
Siemens and of Edison. Transportation and 
intercommunication comprise the breath of 
life of modern civilization, besides dominat- 
ing a great part of the world’s industry. 
Improved urban and interurban transporta 
tion obviously then is primary in the wel- 
fare of the cities, and in that part of the 
national life which depends on the cities. 
and it is not surprising to find active-minded 
inventors, attracted by the fascinations of 
the electric power, attempting to apply it 
as a motive power for transportation pur 
poses. 

When Sprague invaded Richmond in 1887 
resolutely plunging into a pool of difficul 
ties from which only unceasing fertility of 
invention and tireless industry could ex 
tricate him, he woke the world of trans 
portation to an acknowledgment that the 
electric railway, though an infant, had a 
future. Sprague’s restless nature contrasts 
with the more cautious processes of the able 
Van Depoele, his rival in the commercial 
development of electric traction in America: 
but we now forget the financial difficulties 
of the Richmond experiment in contemplat- 
ing the brilliancy of the manoeuver, and re- 
joicing in the world-wide effect of its suc- 
cess. 

Sprague’s courage and persistence are 
proverbial. Give to others all due credit in 
the development of the electric railway as 
a useful agent, and we must still admit that 
Sprague’s courageous, persistent, resistless 
preaching and practice had a primary influ- 
ence in bringing about the conditions and 
producing the inventions which afford our 
modern, rapid, cleanly and cheap electric 
suburban transportation service by tram- 
way. 

The problem of the electric elevator at 
tracted Sprague, and he went with dash into 
the business of building master-controlled 


electric elevators. This led indirectly to 
another important invention in_ electric 
traction. Laying, in his mind, several mas- 


ter-controlled electric elevators on the level, 
he invented the multiple-unit control for 
electric trains; and he introduced the in- 
vention in commercial service by means 
demanding a courage that commands ad- 
miration from even the deepest doubter of 
the commercial wisdom of the spectacular 
process. I have heard Sprague modestly 
speak of the multiple-unit invention as no 
more than a simple arrangemént of devices, 
and, in fact, it is that, but simplicity in ap- 
paratus is a natural offspring of brilliancy 
in conception. It is not necessary for me 
to more than mention the undeniable im- 
portance of the multiple-unit control. It 
has made rapid transit by subways in great 
cities a practical mode of transportation, 
and has greatly improved the character of 
elevated railway and suburban train service. 
By these characteristics, it, like its prede- 
cessor, the electric tramway, has improved 
and sweetened the life of the average 
dweller in the great cities. 

It seems that an engineer who creates 
new industries or profoundly influences old 
ones, needs to possess some of the same 
kind of inspiration that moved Martin Lu- 
ther, Erasmus or Wesley. Something of 
this may be seen in the Richmond electric 
railway work of 1887 and in the Crystal 
Palace tests of 1882, the conception of the 
multiple-unit control. It is manifest that 
Sprague’s life has been infected with the 
spirit of inquiry and the joy of accomplish- 
ment, 

On the grounds of his electric-motor in- 
ventions and his traction accomplishments, 
I am authorized to confer on Mr. Sprague 
the second Edison Medal conferred in the 
history of its foundation. 


President Jackson then presented the 
medal, which bears upon its obverse @ 
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portrait of Thomas A. Edison, and on 
its reverse an allegorical conception, 
‘The Genius of Electricity Crowned by 


Fame.”’ 
In accepting the medal, Frank J. 


Sprague said in part: 

1 would indeed be strangely constituted if 
| were not deeply sensitive to, and pro- 
foundly moved by, so kindly an introduc- 
tion, so cordial a reception, and so great an 
honor as the award to me of the Edison 
Medal. 

In truth, I am glad to be thus honored, 
ind to pretend otherwise would be to vio- 
ate one of the essential tenets of our pro- 
ession, which above all teaches us to be 
exact in statement; and thank you all, I do, 

ith a very full heart. I am not, however, 
inmindful of a first-hand knowledge of my 
wn shortcomings, and I know how unwar- 
ranted it would be to assume that this com- 
liment is limited to a personal recognition 
i the work which as an engineer it has 
ome to my hand to do, and the possibilities 

f which are so largely a matter of profes- 
sional training, rightness of the times and 
xistence of opportunities. 

The committee, it is true, has been good 
enough to individualize me in this happy 
manner, but what would have been the re- 
ult if in addition to a special training, the 

aterial and personal health and the loyal 

pport vital at critical times had not been 
rthecoming? Rarely is there an industrial 
evelopment on any large scale except by 
he combined effort of many people. One 
iay by nature be more aggressive and opti- 
mistiec, more persistent and confident than 
ome of his fellows—may, if you please, be 
alled a master workman, but he must have 
his living tools, his faithful co-workers, and 
some measure of financial help. 

I would, therefore, be indeed remiss if I 
lid not thank you not alone for myself, but 
ilso first on behalf of my beloved alma ma- 
er, the United States Naval Academy. 

[ thank you, too, for those who in busi- 
ness and professional ways, in sunshine and 
in storm, when discouragements crowded 
thick and fast as well as when hopes ran 
high, were an ever present help—Johnson 
and Harding, McPherson, Crosby and 
Greene, Lundy, Mason, and O’Shaughnessey, 
Carichoff, Hill and Sheppard, and a host of 
others. 

Of two of these I can only think and speak 
with deep feeling and especial affection. 
They, too, were trained in our National 
schools and graduated with high honors— 
Cresby from West Point and Greene from 
\nnapolis. Each resigned a commission 
which was the stepping stone to high rank, 
influence and possible fame, and cast their 
lot with a struggling inventor and abbrevi- 
ated fortune in a new art and an undevel- 
yped field. All through the days of Rich- 
mond, often dark ones, and during my ab- 
sence on account of a critical illness, one in 
New York and the other on the ground, with 
flag unfurled and steady helm, they fought 
against heavy odds the battle of the early 
trolley. 

I was once asked the somewhat difficult 
question just what I considered my partic- 
ular status and work and what was my 
mental process in what the questioner 
termed invention; to which in candor I had 
to reply that I was simply a constructive 
engineer with enough of inventive faculty 
or imaginative equipment to farm a basis 
for activities, and an immature financial 
sense sufficient to entangle myself and my 
friends in industrial development; I might 
have added, enough of self assurance to be 
willing to venture a long way in support of 
any conclusion arrived at, and with a love 
and capacity for work. As to mental proc- 
esses, they are those of an engineer who 
seeks a solution of problems as they arise. 
This is all neither very individual, nor does 
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it spell genius, but I am content that it is 
so. 

That chance largely determines one’s ac- 
tivities and one’s success or failure in life 
is beyond question, and in this connection 
the Edison medal has especial significance 
to me because of early associations. Per- 
haps under the circumstances I may be per- 
tritted to make brief reference to these. 

My cadet life in Annapolis covered the 
period when Bell, Gray, Farmer and Edison 
were 1ousing the imagination of the scien- 
tific world, and incidentally something of 
the knowledge of their endeavors penetrated 
the circumscribed surroundings of naval 
routine and aroused in me a spirit of rest- 
lessness. 

Later, when I was fortunate to get orders 
for the first electrical exhibition at Syden- 
ham, England, in 1881-2, and was serving 
there as a juror, I became so thoroughly 
impressed with the soundness of Mr. Edi- 
son’s work in the development of his elec- 
tric lighting system, and the possibilities 
of electric railway and power development, 
that after making my formal report to the 
Navy Department and recommending the 
general use of electricity in the service, I 
accepted the opportunity to resign and to 
enter the employ of Mr. Edison as his as- 
sistant. It was during this period, while 
riding on the Metropolitan underground rail- 
way of London, that my conception of an 
electric trolley system first took definite 
form—the fixed lamps between the two net- 
works of a fixed difference of potential in 
the Edison system being replaced by the 
moving trains, and the networks themselves 
by the tracks on which the trains moved, 
and a system of conductors following the 
center lines of all tracks and switches, and 
with which a contact was to be made by 
an upward-pressure device carried on the 
car. 

It is the fortune of but a few to be, like 
Edison, inventors in the highest sense of 
the word, and perhaps not many more for 
whom training, inclination, opportunity and 
fortuitous circumstances combine to give 
the privilege of blazing the path of new in- 
dustries. But in any event, one can be glad 
to be a member of that profession which 
above all others forms the advance guard 
of civilization, typifies the restless creative 
energy of our age, and which is of necessity 
imbued with the romantic spirit of adven- 
ture. It has been said by some prosaic in- 
dividual that it is the best engineer who 
can make a dollar earn the highest divi- 
dend, but while it is true that in the end a 
reasonable commercial return is the neces- 
sary incentive and accompaniment of engi- 
neering advance, a really great engineer 
must be something of a prophet, one gifted 
with second sight, and with a power not only 
to visualize his conceptions, but also to exe- 
cute them. 

A story was told to illustrate the differ- 
ence between a lawyer and an engineer. 
The former is destructively inquisitive and 
the latter inquisitively constructive. The 
engineer is trained not only to ask ques- 
tions and find weaknesses, but to. correct 
them: to build up, not to pull down; to 
create, not to destroy. His training is along 
the lines of exactness; and honesty in in- 
vestigation and conclusion, in designing and 
construction, constitute the very foundation 
of his professional ethics. There is no room 
for high finance or crooked practice in the 
determination of strengths of material, cen- 
trifugal or centripetal forces, or the factors 
of safety. Moreover, the engineer is a ne- 
cessity because he is the connecting link 
between conception and _ realization—be- 
tween capital and dividend. If he is an in- 
ventor as well, he must be a sane one, not 
a visionary. 

It is my own belief, founded on consid- 
erable experience, that most inventions of 
importance are rarely inspirations, but are 
the simple, practical solutions of engineering 
problems which are presented to us in the 
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natural course of events, and may derive 
their importance because of collateral cir- 
cumstances. They are, also, often supple- 
mental to, or the logical result of, other in- 
ventions which have preceded them. 

Sometimes one wonders if any other pe- 
riod will match the past half century as an 
epoch of extraordinary development, with 
its inventions of potential possibilities, its 
creation of new industries, its galaxy of il- 
lustrious names. Some of the latter by uni- 
versal consent occupy positions of unique 
pre-eminence rightly assigned in the per- 
spective of history for their contributions to 
science. But it would be a rash man who 
would put a limit on what is to come. Who, 
for example, will find the secret of the fire- 
fly and duplicate its light efficiency? Who 
will harness the energy of the sun, or cor- 
ral the restless tides? Who will make two 
blades of grass grow where one now is, and 
will solve the problems of eternal waste? 
Who will restore our forests, refill our 
mines, and drive our coalless ships? Who 
must conserve our fast diminishing natural 
resources? 

In our profession, there are new paths to 
blaze, fresh histories to make, unending 
worlds to conquer. The heritage of greatest 
value which we can leave to those who bear 
our names, will be that of high aims realized, 
and creative work well done; and the Edi- 
son Medal whose award is the occasion of 
our assembling here tonight, will prove a 
constant and effective incentive, and its at- 
tainment the worthy object of any man’s 
honorable ambition. 


The remainder of the meeting was 
devoted to a number of addresses deal- 
ing with electric railways, and one upon 
the use of electricity in the navy, for 
which Mr. Sprague was educated and 
in which he became an officer. The 
first address was by William B. Potter, 
on 
DEVELOPMENT OF THE ELECTRIC RAILWAY. 


Mr. Potter interestingly reviewed the work 
of such men as Volta, Faraday, Galvani, 
Ampere, Ohm, Henry, etc., pointing out how 
their work contributed to the general ad- 
vancement of electrical science. The com- 
mercial development of electric railways, al- 
though fostered by early experiments, had 
to wait for the development of the electric 
generator and the first electric railway re- 
sembles the modern type in that it received 
its energy from an electric generator in- 
stalled by Siemens, at the Berlin Exposi- 
tion in the year 1879. From this date the 
progress of the art was continuous and ef- 
fective. Mr. Potter gives credit to the work 
of Edison, Field, Siemens, Van Depoole and 
Sprague, commenting on the contributions 
each made to the industry. The first ap- 
plication of the electric railway to public 
service was made by Siemens at Litcher- 
feld, Germany, in 1881. The work which 
led more especially to the commercial de- 
velopment of the electric railway in this 
country began in 1883, when an electric lo- 
comotive was built by Field and Eickemeyer 
and exhibited at the Chicago Railway Ex- 
position. During the same year Daft and 
Van Derpoele began their experiments, and 
in 1884 the Sprague Company was formed. 
In 1887 Sprague secured the contract for 
the electrical equipment of the Union Pas- 
senger Station, Richmond, Va., and the road 
was opened for traffic in 1888. Considerable 
progress was made by others during this 
and succeeding years, notably by Bently and 
Knight, the Thomson-Houston Company and 
the Edison General Electric Company. Some 
idea of the tremendous growth in America 
can be gathered from the fact that while in 
1888 there were but 172 electrically propelled 
cars on 86 miles of road, in 1899 there were 
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over 41,000 electric cars operating on up- 
wards of 14,500 miles of road. The paper 
concludes with a biographical sketch of 
Frank J. Sprague, pointing out how his work 
influenced the electric railway industry and 
many of his inventions are today being em- 
ployed on the principal systems in the coun- 
try. 

The next address was upon ‘‘Social 
Results of the Introduction of the Elec- 
tric Railway’’ by Franklin H. Giddings, 
professor of sociology in Columbia Uni- 
versity. 

SOCIAL RESULTS OF THE INTRODUCTION OF 
THE ELECTRIC RAILWAY, 

Following the lines of development of the 
electric railway, Mr. Giddings stated that 
he had found that within the past ten years 
the capital put into electric railways had 
increased over fifty per cent, that the num- 
ber of passengers carried had increased by 
over 136 per cent, and the number of em- 
ployees had increased by ninety-eight per 
cent, and that the trackage had increased 
by 177 per cent. This increase has not had 
the effect predicted—of destroying trade in 
smaller towns. It has increased business 
in small places as well as in cities. More- 
over, it enables people to live in city or 
country as their tastes dictate and still be 
easily in touch with nearby places. “I 
think.” he added, “that any fair and rea- 
sonable survey of the facts will convince a 
judicious mind that the total effect of this 
change in means of communication is in the 
long run not to increase concentration, not 
to bring into existence some new, peculiar 
class of human beings, not to present some 
new and peculiarly economical studies, but 
is on the whole, so far, to equalize and level, 
as to secure a very great predominance of 
this middle class of excellent averages, 
which is the stability of American life, 
without that impossible standardization, 
that impossible bringing up everything to a 
common level, which is destructive of all 
originality, of all variation from the type, 
of all invention, of all breaking away to go 
on into new and unexpected things in the 
future In this I see the real advantage, 
the real social effect, of the introduction of 
the electric railway.” 


‘*‘The Relation of Government Con- 
trol to the Development of Electric 
Railways and Electrification of Steam 
was next discussed in an ad- 
Swain, professor of 


Lines’”’ 
dress by George F. 
civil engineering in Harvard Univers- 
ity. 


GOVERNMENT CONTROL AND ELECTRIC 


RAILWAYS. 


Dr. Swain introduced his address by re- 
ferring to the three important steps in the 
application of electricity to transportation: 
first, development of electric propulsion of 
street cars: second, development of multi- 
ple-unit operation of trains; third, electrifi- 
cation of steam railroads. With both the 
former Mr. Sprague had taken a leading 
part. The third step has more serious finan- 
cial than engineering difficulties to over- 
come. It is a more complicated and far- 
reaching problem than that involved in the 
first two steps. Electrification of a railroad 
naturally starts at some important terminal 
or tunnel, where it does not result in such 
great economy as it does when extended to 
eliminate an entire engine run. 

This is an age of government supervision, 
particularly of public utilities. This super- 
vision should be limited to requiring reason- 
able service, reasonable safety to employees 
and public, and reasonable charges for serv- 
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ice without unfair discriminations. All oth- 
er features should be left uncontrolled to 
the individual initiative of the public-utility 
managers. This should be the policy re- 
specting transportation companies. Dr. 
Swain cites six reasons for governmental 
non-interference with the electrification of 
steam railroads: 

(1) Despite all of its well-known ad- 
vantages, electrification is not a necessity, 
but a luxury. (2) Railroads have been ham- 
pered financially by excessive governmental 
interference and hostile public prejudice 
and would have difficulty in raising the cap- 
ital required for compulsory electrification. 
(3) Terminal electrification would delay the 
electrifying of an entire section and there- 
fore not produce the economies of the lat- 
ter. (4) Compulsory electrification would 
deter the railroads from making experiments 
which might result in more economical and 
improved service. (5) Terminal electrifica- 
tion would probably result in an installa 
tion not well adapted to the electrification 
of a long stretch of the line. (6) Electri- 
fication has not yet been sufficiently stand- 
ardized. 


The last paper of the evening was on 
‘Electricity in the Navy”’ 
S. Robison. 


by Com- 
mander 8S. 
ELECTRICITY IN THE NAVY. 


In his introductory remarks Mr. Robison 
noted a coincidence, in that the first dyna- 
mo built for the Navy was received in Ann- 
apolis in 1874, the same year in which Frank 
J. Sprague entered the Naval Academy as a 
midshipman. The machine was known as a 
magneto-electric machine and was construct- 
ed by Prof. M. G. Farmer with the object of 
ascertaining its usefulness aboard ship for 
signaling purposes, searching for torpedoes 
and preventing collision or surprises. About 
the same time the study of electricity was 
taken up in the Navy torpedo school, the 
course taking up the investigation of the 
various types of firing batteries, leading 
wires, splices and connections, which would 
stand immersion in salt water. In a short 
time the study of searchlights was taken 
up in connection with the use of the search- 
light to cover mine fields. After demonstra- 
tion an installation of a searchlight for prac- 
tical usefulness was made on the Hartford 
in 1878. The first electrically controlled 
searchlight was brought out in 1881. In 1883 
work started on the installation of electric 
lights on the Trenton, this ship being the 
first man-of-war so lighted. The equipment 
comprised one engine and one dynamo, com- 
plete, to supply energy to 238 lamps having 
a total candlepower of 3,092. The total cost 
of this plant, including installation, was $5,- 
500, which figure was contrasted with $600.- 
000, the cost of the electrical installation of 
the battleship New York, which is just being 
completed. 

The paper points out details of the first 
installation, recounting the troubles _ that 
had to be dealt with and giving interesting 
operating data. In 1885 four steel ships 
were equipped with the incandescent elec- 
tric lighting system and the office of Naval 
Inspector of Electrical Appliances was cre- 
ated. The paper then deals with the de- 
velopment of electric motors and their ap- 
plication to naval service, pointing out par- 
tienlarly the work of Sprague in this con- 
nection. The next development in electri- 
city in the Navy was the result of the ex- 
periments of Marconi, in wireless telegraphy 
in 1895, 1896 and 1897. The Navy Depart- 
ment commenced investigation of this sub- 
ject which was continued until 1903, by 
which time arrangements had been perfect- 
ed for supplying most of the larger vessels 
with wireless equipments. The paper con- 
cludes with a description of the electrical 
equipment on the United States Battleship 
New York. 
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A High-Tension Electrostatic Watt. 
meter. 

At a recent meeting of the Physical 
Society of London, a paper describing 
a high-tension electrostatic wattmeter 
was read by E. Wilson. When using 
the electrometer as a wattmeter, the 
author said it was necessary in order 
to secure accuracy that the voltage im- 
pressed upon the quadrants should not 
be less than a certain minimum, depend 
ing upon the voltage to be impressed 
When the lat 
ter voltage was of the order of 10,000 
volts the quadrants required a voltag 
larger than could economically be pro 
vided by a shunt. One was led, there- 
fore, to consider intensifying devices. 
The current transformer, whose secon- 
dary winding was closed on a non-in 
ductive resistance, could be used to give 
fairly good results, but it was not ac- 
eurate at all frequencies, and was de 
The quad 


upon the moving system. 


pendent upon wave form. 
rature transformer designed by the au 
thor was a very simple piece of appar 
atus which could be relied upon to giv: 
for electrostatic wattmeters an electro 
motive force which was strictly the dif 
ferential of the current in the primary 
winding. When so used it was neces- 
sary, for accuracy at all frequencies and 
on all wave forms, that the integra! 
voltage should be impressed upon the 
moving system, although for sine curves 
only the differential need be impressed 
instead of the integral. The best de 
vice to impress on the quadrants a suit- 
able voltage in phase with the currents 
was a generator with an air-cored mag- 
netic cireuit, which the author de- 
scribed. The current was passed 
through the field eoil of the generator, 
and produced a magnetic field propor- 
tional to the current; the armature was 
driven at known speed in this field, and 
was provided with a commutator and 
brushes. The brushes, when set accur- 
ately, had a voltage between them pro- 
portional to and having the same wave 
form as the current. 





Large Hydroelectric Project Proposed. 
been 


Announcement has_ recently 
made that the Great Western Power 
Company, of California, will build at 
Big Meadows a reservoir that will sur- 
pass in capacity the Roosevelt Dam and 
Reservoir in Arizona. Sufficient water 
will be stored for the irrigation of 300,- 
000 acres. Electric energy will be gen- 
erated. 
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ENTRAL-STATION ICE PLANTS. 





BY J. F. NISBET. 





e-making as a side line for central 
stxtions is not a new idea, but it is only 
within comparatively recent times that 
any prominence has been given to this 
subject. A little consideration will 
reidily show that an ice-making plant, 
as an adjunet to a central station, pos- 
sesses features which enable the two 
plants to be run on a more economical 
than would be possible with 

her plant running singly. 

\ single investment for real estate, 

ildings and steam-power plant is all 

t is necessary for both departments. 
li many instances it is possible to 

use the ice-making plant under the 
same roof with the electrical depart- 
ment, and to utilize the services of the 
same engineers and firemen. By these 
means considerable reductions can be 
wade in the operating expenses, and a 
ereater margin of profit left, than 
would ever be possible with either 
plant running singly. 

lce-making is also an excellent means 
for utilizing the surplus power of the 
generating station, and for filling up 
the valley in the load curve during the 
non-peak periods. 

It has been ascertained that there 
are at least 260 or 270 combination ice- 
electric plants at present in operation, 
and presumably operating at a good 
profit. These facts should be sufficient 
indication that a combination plant is 
\ paying proposition, indeed it could 
hardly be otherwise, providing a ready 
inarket ean be obtained for the ice. 

The greatest demand for ice occurs 
during the summer months at a time 
when the central station is operating 
with the lightest loads and it has been 
conclusively proved in many instances 
that the auxiliary ice-making plant has 
been the means of converting the here- 
tofore unproductive summer months 
into the most profitable period of the 


basis 


year. 
The location of the central station 














naturally determines to some extent 
the productive period of the ice-mak- 
ing plant. In some of the southern 
states ice-making is continuous for 365 
days in the year, while in plants situ- 
ater further north, this period drops in 
some instances to three or four months. 
It-is not surprising therefore to find 
the majority of these combination 
plants located in the South, Texas with 
its large and rapidly developing area 
heading the list with a total of 84. 

Ice-making and refrigerating plants 
ean be classified under two distinct 
headings: 

(1) Compression plants in which the 
gas is drawn from the expansion side 
of the plant by the action of a compres- 
sor, then compressed to a liquifying 
pressure, and finally discharged into 
the condenser. 

(2) Absorption plants, which absorb 
the gas from the expansion side into 
water, the weak liquor so formed be- 
ing heated in a still, and the gas driven 
out of the water and forced into the 
condenser. 

Of these two systems the first is more 
generally in use, chiefly owing to the 
fact that it can be operated under a 
greater variety of conditions. Most of 
the central-station plants with ice-mak- 
ing auxiliary equipment are operating 
on the ammonia-compression system, 
possibly due to the fact that a plant 
of this description can be located inde- 
pendently of the boiler equipment and 
is more flexible in many ways. 

It is somewhat difficult to accurately 
estimate the kilowatt-hours required to 
produce a ton of ice. This figure will 
naturally vary in different stations, 
local conditions being largely respon- 
sible for the variations. Investigations 
which have been made, however, fix 
this figure at somewhere between 50 
and 60 kilowatt-hours for plants work- 
ing on the compression system. 

The majority of the combination 
plants already in existence are located 
in the smaller towns, at least seventy 
per cent being located in towns with a 
population of 5,000 or under. 





The power required to drive an ice- 
making plant will vary from 2.8 to 
three horsepower per ton of ice in the 
larger plants, to four horsepower per 
ton of ice in the smaller plants. 

The horsepower required to drive an 
ammonia compressor when the back 
pressure and condensing pressures are 
known can be determined by aid of 


Table I. 





TABLE 1. MEAN EFFECTIVE PRESSURE. 
Back Condenser Pressure. 

Pressure. 150 160 170 180 190 200 
5 51 52 54 56 58 60 

10 56 58 60 62 64 66 

15 62 64 66 68 70 72 

20 65 67 69 72 74 76 

25 67 69 72 76 78 80 

30 68 71 74 78 80 83 

40 69 73 76 80 82 86 


It is necessary to multiply the area 
of the piston in inches by the mean ef- 
fective pressure found in above table; 
then multiply by the speed of the pis- 
ton in feet per minute and divide by 
33,000. This gives the horsepower re- 
quired. 

To this result, twenty per cent 
should be added to take care of friction 
losses in the machines. 

For example, the horsepower re- 
quired to drive an ammonia compres- 
sor having a double-acting compression 
cylinder 10 inches in diameter by 18 
inches stroke, running at 80 revolutions 
per minute, with 20 pounds back pres- 
sure and 180 pounds condensing pres- 
sure would be as follows: 

Area of eylinder 10-inch diameter= 
78.54, therefore 78.5424072/33,000 
=41.15 horsepower. Increasing this 
by twenty per cent gives 49.3 horse- 
power required to drive the compres-. 
sor. 
The success of an ice plant depends 
to a large extent upon the quality of 
ice. Not so many years ago, the com- 
mon idea was that ‘‘Ice was ice’’; 
whether clear or cloudy, pure or con- 
taminated was not seriously considered 
by the consumer. The product from the 
neighboring pond found ready sale, re- 
gardless of the fact that before freez- 
ing over this may have been practi- 
eally the dumping ground of the vicin- 
ity. 

Circumstances, however, in the form 
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of increased competition, health agita- 
tion and the education of the consumer 
have banished this condition of affairs. 
Ice to be salable now must not only 
be clear and transparent in appearance, 
but must be chemically free from im- 
purities. Consequently the construc- 
tion the distilling apparatus 
gradually become one of the most im- 
portant factors in determining the suc- 
cess of an ice-making plant. 

That method of distilling water 
known the ‘‘Gravity system’’ is 
the accompanying illustra- 


of has 


as 
shown in 
tion. 

In this, water after being condensed 
in the steam condenser, passes by grav- 
ity the reboiler, flat 
chareoal filters and storage tanks and 
Whenever it 


through cooler, 


finally into the ice eans. 


is impracticable to use the 
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same temperature as that of the incom- 
ing cooling water. This type of cooler 
is known as the double-pipe flat cooler, 
and is most generally employed since 
its use rather encourages cleanliness 
about the plant. Another type is 
known as the ‘‘atmospheric type’’ but 
is not in such general use. From the 
cooler the distilled water passes on to 
the charcoal filters. 

The charcoal filters are usually made 
from galvanized steel with a compart- 
ment for the retention of charcoal. This 
may be removed from time to time for 
cleansing. From the filters the water 
moves into the storage tank from which 
it is supplied to the ean filler. 

The proper care of ice plants is a most 
There few 


important feature. are a 


general rules which apply, and are easy 


Pew:er “ood 







gravity system, the econ ates 
densed water can be taken G 
into a distilled-water * 
pump. This pump in turn 


transfers the water to the 


reboiler from which it 
passes on its way without 
further mechanical han 
dling. 

What may be ealled the 


} 


‘key stone’’ of sueeessful 


distilling apparatus is the 
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steam condenser. Here —__4ive_ Sream ™~ 27 COg 

> ‘ . ° an 2 
the final quality of ice is =f [ <4 

’ . : ——— | —f hs 

determined. After the —————la | 
steam is freed from all ae =_. |] ? L ofa J 
traces of oil, it enters the Oran \ORAN 
stenm condenser. ther be Fear Coo.er Cwarcoa Fi.TeRs 
ine ee sYs e - ¢ 
ing several types of ap DIAGRAM OF GRAVITY SYSTEM OF 


paratus used for this pur- 


pose, the most improved designs be 
ing the pipe or shel types. From 
the condenser, the condensed water 
passes TO thie reboiler at the high 
est possible temperature. Here the 


water is reboiled by means of a coil 
supplied with live steam, which allows 
the 
liquid matter to collect and drain off. 
The water is then carried into the flat 
cooler shown in the foregoing illustra- 


tion and reduced in temperature. In 


accumulated solids and foreign 


moderate-sized plants reboilers are usu- 
ally of the cireular type, while larger 
plants have usually a rectangular re- 
boiler. 

The distilled water from the reboiler 
enters the cooler at the top and flows 
downward, while the water for cooling 
enters the the bottom and 
flows upward, thereby cooling the out- 
going distilled water to practically the 


cooler at 








to remember. Over the distilled-water 
apparatus the greatest care should al- 
ways be exercised. This is really the 
foundation of suceessful ice-making. 

No more oil than is absolutely neces 
sary should be used in the steam cylin- 
ders, and dirty water and oil should 
constantly be removed from the sepa- 
rator. In the steam condenser, as little 
water as possible should be used. In 
faet, only enough to condense the nec- 
essary amount of water to fill the ice 
cans. 

The condensers should be kept free 
from seale, and the filters washed out 
regularly, -as attention to these feat- 
ures will be materially improve the 
quality of ice. 

Distilled water from the condenser 
should be kept as high in temperature 
as possible, and will then require less 


live steam in the reboiler. A slight 


° / 
STORAGE 
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amount of exhaust steam should also 
be allowed to escape at the relief valve 
in order to carry off any foul gases, 

Another most important point is that 
the temperature of the freezing tank 
should be kept as high as possible, as 
the longer the ice takes to freeze the 
clearer it will be. 

Many plants fall short of their ful] 
capacity by reason of the poor eiren- 
lation of brine. This trouble can be 
avoided by watching the circulation 
carefully, and steps taken to correct 
the fault. Reference has already been 
made to the necessity of keeping a con- 
denser free from scale. Ordinarily, t)\e 
effect of seale depends largely upon its 
density. The scale formed by carbon- 
ates is usually soft and porous, and 
therefore easily cleaned, unless pres- 
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DISTILLING WATER 
ent in large quantities. In the latte: 
ease, the condenser is seriously handi 
capped in producing results. 

The carbonates of calcium and mag 
are but soluble in 
water. Usually they combine with car 
bon dioxide to form biearbonates Ca 
H, (CO,), and Mg H,(CO,), 
tively, which are quite soluble in cold 
water. The CO, is liberated by heat- 
ing the water, the bicarbonates decom- 
pose, precipitating the monocarbonate 
(Ca CO,) in the case of caleium, and 
magnesium hydrate Mg (OH), in the 
case of magnesium. The temperature 
at which precipitation occurs varies 
from 180 degrees to 290 degrees. 

The carbonates frequently found in 
cooling water are: caleium earbonate 
(lime), Ca CO,; magnesium, Mg CO,; 
iron, Fe, CO, ; also magnesium chloride, 
Mg Cl,; caleium, Ca Cl,; potassium, 


nesium slightly 


respec 
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KCl; sodium, NaCl. Organie or vege- 
table matter is at times found some- 
what troublesome in the cooling of 
steam condensers. This is especially 
true when the water is supplied from 
nearby rivers, ponds or creeks. The 
exact nature of the accumulation on 
the cooling surface is of minor import- 
_ the only rule leading to effective, 
sfactory steam-condenser service is: 
p the condenser clean. As an illus- 
on of this point it is only necessary 
uote a well known authority on this 
ect who states that 1/16-inch scale 
‘es efficiency 13 per cent; 44-inch 
e reduces efficiency 22 per cent; 14- 

scale reduces efficiency 38 per 


an 


sat 


In some loealities it is not uncommon 
one-fourth-inech seale to form in a 
days. So that the importance of 


‘eeping a condenser free from scale is 


arent. 
\nother system of making ice not 
viously referred to is the plate ice 
tem. This method has been devised 
nake ice from raw or natural water, 
is avoiding the expense of distilling 
water to be frozen. With this sys- 
| the water must be constantly agi- 
ed in order to carry off the air and 
insure clear ice. 

[he compressors used in a plant of 

lis deseription should have a eylinder 
acity of at least 18,000 cubic inches 
gas per minute. A low suction pres- 
ure is necessary which reduces the 
veight of ammonia in circulation and 
cessitates the use of larger cylinders 
in are necessary in the can system of 
king ice. 

In the plate ice system, filtration is 

only method employed to purify 
he water so that it is necessary to 
ve filters of ample capacity and of 
proved pattern to insure ice of sal- 
ble quality. 

Many central stations have found a 
rofitable field for increasing their day- 
ad profits by energetically canvas- 

sing for motor-driven refrigerating in- 
stallations. In practically every town 
tlere are many industries such as meat 
markets, dairies, creameries, hotels, 
ete., which require refrigeration, and a 
profitable load has in many instances 
been built up by advocating the use of 
motor-driven refrigerating units. This 
side of the question is rapidly gaining 
cround, and there is a big opportunity 
ere both for the central station and 
for the motor and refrigerating-ma- 
chine manufacturers. 
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POWER REQUIRED FOR REFRIG- 
ERATING PLANTS. 


BY SYDNEY F. WALKER. 


Driving the compressors of refriger- 
ating plants is likely to be a fairly 
fruitful source of income to electrical 
generating stations in the future. The 
use of refrigerating plants is steadily 
increasing. Like electricity itself, it is 
pushing its way into almost every in- 
dustry. The ability to provide a cur- 
rent of dry air, at any temperature 
that may be desired, is in itself an 
enormous advantage, and has great in- 
dustrial possibilities. The ability also 
to have any temperature within a very 
wide range at command is a great ad- 
vantage. Already refrigerating plants 
have invaded the iron-smelting indus- 
try, and promise to invade many oth- 
ers. 

There are three methods of produc- 
ing low temperatures: by the aid of 
compressed air; by what is called the 
compression system, in which a refrig- 
erant is used; and by what is calied the 
absorption system, in which a particu- 
lar refrigerant, ammonia, is used. The 
power required with the absorption 
system is very small and need not 
be considered here. The work, 
which is done in the compression 
system by a piston moving in a cylin- 
der, is done in the absorption system 
by the direct action of heat, usually 
provided by steam. 

With compressed air, a compressor 
of the usual form compresses the air 
up to a certain figure; it is then cooled 
and dried, and then passes into an ex- 
panding chamber, in which it is made 
to do work, by driving a piston whose 
connecting rod delivers power to the 
same crank shaft as that which works 
the compressor. So that the power de- 
livered to the compressor piston is 
only the difference between that re- 
quired to compress the air and that re- 
turned to the crank shaft, on the ex- 
pansion of the air. In expanding, the 
air is reduced to a very low tempera- 
ture, and in that condition is delivered 
to the cold chamber. After perform- 
ing its work in the cold chamber, the 
air returns to the compressor, and goes 
through the cycle again. 

In the compression system, one of 
several substances that lend them- 
selves easily to alternate liquifaction 
and vaporization is employed. The sub- 
stances most generally used are am- 
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monia, carbonic acid and sulphurous 
acid. Ether and other substances are 
also occasionally used. Whatever the 
substance, there is a complete circuit 
formed, consisting of the compressor, 
which is really a gas pump, a conden- 
ser, in which the gas is converted to the 
liquid state, by the aid of cooling 
water, and the expansion coils. The 
expansion coils, which may be in the 
form of coils, or of a grid, do the work 
of cooling. In some cases, the expan- 
sion coils or pipes are placed in the 
chamber or in the water to be cooled. 
In other cases, the expansion coils are 
placed in a tank containing brine, 
which being cooled, is made to deliver 
the low temperature, by secondary ac- 
tion, to the cold chamber or the water. 
In what may be termed the primary 
circuit, the refrigerant, the ammonia, 
earbonie acid or sulphurous acid, is 
constantly passing round and round, 
very much as an electric current is in 
its circuit. There is always some gas 
in the compressor being compressed; 
there is always some gas being con- 
verted to the liquid state in the con- 
denser, and there is always some gas 
expanding in the expansion pipes. 
There is also always some gas on its 
way back from the end of the expan- 
sion pipes to the suction valve of the 
compressor. In order that the liquid 
may expand to the gaseous condition, 
it requires to absorb a certain amount 
of heat, and the heat is taken from the 
pipes in which the gas is formed first, 
and secondarily from whatever the 
pipes may be in, the air of the cold 
chamber, or the brine in the tank. Ev- 
ery pound of the refrigerant, ammonia, 
carbonic acid or sulphurous acid, in ex- 
panding to the gaseous condition, ab- 
sorbs a certain definite number of heat 
units. The number of units absorbed 
depends directly upon the temperature 
down to which the refrigerant is allow- 
ed to expand, In the case of ammonia, 
which is the refrigerant most gener- 
ally employed, if it is allowed to ex- 
pand down to zero Fahrenheit, one 
pound of ammonia absorbs 555.5 Brit- 
ish thermal units; if, as is more com- 
mon, it only expands down to ten de- 
grees Fahrenheit, it only absorbs 549 
units. Similarly in the case of car- 
bonie acid, which has a much lower re- 
frigerating effect per pound, if it is al- 
lowed to expand down to minus four 
degrees Fahrenheit, one pound ab- 
sorbs 127 British thermal units. If it 
only expands down to plus five degrees 
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Fahrenheit, its absorbs 121.5 British 
thermal units. One pound of sulphur- 
ous acid similarly absorbs 173 British 
thermal units when expanding down to 
minus four degrees Fahrenheit, and 171 
when expanding to plus five degrees 
Fahrenheit. It will easily be under- 
stood that the lower the temperature 
to which the refrigerant is allowed to 
expand, the larger is the volume of the 
gas, and therefore the greater is the 
amount of work that has to be done by 
the In the am- 
monia for instance, at zero Fahrenheit 
the vapor has a volume of nine cubic 
feet per pound; at minus five degrees 
Fahrenheit it has a volume of ten cubic 
feet, and at five degrees above zero, a 
volume of eight cubie feet; and simi- 
larly with the other refrigerants. On 
the other hand, the work which is re- 


compressor. case of 


quired from the compressor depends 
directly upon the temperature of the 
cooling water available. In cold and 


temperate climates, where water of 
fifty, fifty-five and sixty degrees Fahr- 
enheit is usually obtainable, the con- 
denser pressure, the pressure to which 
the gas has to be compressed before it 
is delivered to the condenser, need only 
be in the neighborhood of 100 pounds 
per square inch. 

As the temperature of the cooling 
water of the condenser increases so does 
the pressure to which the gas has to be 
raised before delivery to the condenser. 
The condenser consists of either a coil 
or grid of pipes, into which the hot gas 
from the compressor is forced, on the 
delivery stroke of the compressor. The 
gas is converted to the liquid state by 
the cooling action of the coldest water 
available, which either’ circulates 
through a tank in which the pipes lie, 
or is allowed to trickle over the pipes, 
the whole thing being exposed to the 
atmosphere. 

The two arrangements will be recog- 
nized as modifications of the surface 
steam condenser, and the evaporative 
steam condenser. It is necessary, when 
converting the gas to the liquid state, 
that it shall be compressed before de- 
livery to the condenser, and to a tem- 
perature that may be taken to be from 
five degrees Fahrenheit to ten degrees 
Fahrenheit above that of the cooling 


water. As with steam, there is a tem- 


perature corresponding to every pres- 
sure to which the different refrigerants 
are compressed, when in the gaseous 
condition, and the pressure in each case 
is ruled by the temperature of the cool- 
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ing water. With cooling water at fifty- 
five degrees Fahrenheit, the tempera- 
ture of the gas delivered to the con- 
denser may be about sixty-five degrees 
Fahrenheit, and the corresponding 
pressure will be 103 pounds per square 
inch. In hot countries, it is sometimes 
necessary to use cooling water at a 
temperature as high as ninety degrees 
Fahrenheit. In those cases, the tem- 
perature of the gas entering the con- 
denser would be 100 degrees Fahren- 
heit, and its pressure would be 200 
pounds per square inch. 

It will be seen from this how widely 
the demand for power may vary, under 
what appear to be exactly the same 
conditions. For instance, a refrigerat- 
ing plant is turned out, presumably to 
do certain work. It is specified loosely 
to keep provisions in cold storage. 
Nothing is said of the temperature at 
which the provisions are to be held, and 
nothing is said about the temperature 
of the cooling water. The buyer knows 
nothing about the matter. He only 
knows he wants it to keep his provi- 
sions good. He may, for example, be a 
hotel proprietor. When the apparatus 
is fixed there is trouble. Perhaps it has 
been bought for use in Mexico, or one 
of the Central States of America, 
where it is all important during the 
summer to have a very low temperature 
in the cold chamber, and the cooling 
water is warm. In place of the appar- 
atus performing its work properly, the 
user finds great difficulty in keeping 
the temperature down to anything like 
the figure he wants, and in addition he 
has endless trouble with his plant. If 
he had specified to the manufacturers 
exactly the conditions under which the 
plant was to be used, probably there 
would have been no trouble. The man- 
ufacturers would probably have ad- 
vised him to purchase a larger plant 
than the one he has. 

HOW REFRIGERATING APPARATUS IS SOLD. 

Refrigerating plants are made and 
sold to perform one-half ton or less, 
one ton, two tons and upwards of re- 
frigeration. By the ton of refrigera- 
tion is meant the equivalent cooling 
effect to that produced by the melting 
of one ton of ice in twenty-four hours. 
It is important to keep the time factor 
in mind. The latent heat of pure 
water, the number of heat units re- 
quired to be absorbed by one pound of 
ice at thirty-two degrees Fahrenheit 
in melting to water at the same temper- 
ature is taken at 142. As the Ameri- 
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can ton is 2,000 pounds the number of 
heat units absorbed by a ton of ice, in 
melting to water is 284,000. The Brit- 
ish ton of refrigeration is 2,240 times 
142, or 318,080. These figures are 
equivalent to the absorption of 11,833 
units per hour, or 197 units per min. 
ute, with the American ton, and 13,253 
units per hour and 22 units per min- 
ute with the British ton. 

A caution must be given here. The 
machine designed to do the work of a 
ton of refrigeration will not make a 
ton of ice. It is usual to assume that 
a ton-refrigeration machine will make 
one-half ton of ice; a two-ton machine 
will make one ton of ice, and so on 
The reason for this is that in making 
ice the water has first to be cooled from 
its normal temperature, which in warm 
climates may be fairly high, down to 
the freezing point. It is the practice 
in many cases, particularly where ver) 
pure ice is required, to distill the 
water before delivering it to the ice- 
making tank. In this ease, of course, 
the water is at a high temperature after 
it has been reconverted from steam. In 
addition, ice at thirty-two degrees 
Fahrenheit is very unstable. It would 
be very sloppy. To make stable ice, 
however, its temperature is lowered 
some fifteen degrees or so below freez- 
ing point, after actual freezing has 
taken place. The temperature of the 
blocks of ice that are sold, is at least 
fifteen degrees below freezing point; 
and solid natural ice is usually at a 
much lower temperature than that. The 
heat units required to be abstracted 
from the water in cooling it to freezing 
point, and the heat units abstracted 
from the ice after freezing, make up 
the difference between the ton of re- 
frigeration and the ability to make ice. 
The specifie heat of ice is only 0.5, so 
that the number of heat units taken 
out of the ice after freezing, is not 
very large, but it adds to the total work 
that has to be done. It will be noticed 
that in the ton of refrigeration, the 
heat units required to raise the tem- 
perature of the ice to melting points 
are disregarded. The ton of refrigera- 
tion is really a theoretical standard. 

As explained above, every cubic foot 
of each of the substances named wil! 
absorb a certain definite number of 
heat units, according to the tempera- 
ture to which it is allowed to expand. 
The capacity of the compressor, it will 
again be easily understood, must de- 
pend upon the quantity of gas that has 
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to be handled, and this again depends 
upon the refrigerant, and upon the 
temperature of the cold chamber. The 
compressor for carbonic acid is very 
much smaller than that for ammonia, 
and that of the compressor for sulphur- 
ous acid is larger than either. The use- 
ful volumes of the compressors for the 
three substances vary as 1 for ear- 
honie acid, 7.5 for ammonia, and nine- 
een for sulphurous acid. The useful 
olume of the compressor, is that actu- 
ally swept by the piston. It is the area 
f the compressor chamber, minus the 
olume of the piston, and minus the 
learance. The power required to be 
lelivered to the compressor may be 
ound from the formula, 


. t—t 
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his formula gives the theoretical 
orsepower required, where ¢ is the 
emperature at the condenser, ¢, that in 
he expansion coils, h the latent heat of 
aporization of the particular refriger- 
nt, at the temperature to which it is 
llowed to expand, C is the net volume 
if the compressor in cubic feet, and w 
s the weight of a cubic foot of the re- 
frigerant. 

At a meeting of the Refrigeration 
\lachine Builders in 1903, an attempt 
was made to standardize ice-making 
machines; and the rule was laid down 
that with ammonia, the evaporation of 
27.7 pounds of anhydrous ammonia per 
hour at a pressure of 15.67 pounds 
above the atmosphere (this is about 
zero Fahrenheit), with a condenser 
pressure of 185 pounds per square inch 

at which the gas would have a tem- 
perature of about ninety-two degrees 
Fahrenheit), should be taken as being 
able to produce an effect equal to the 
melting of one ton of ice in twenty- 
four hours. 

A rough and ready rule has been 
given of a compressor capacity for am- 
monia, of four cubic feet per minute, as 
equivalent to one ton per day of refrig- 
eration. The following figures also 
may be interesting. With a refrigera- 
tor temperature of minus twenty de- 
grees Fahrenheit, and a condenser 
pressure of 103 pounds per square inch, 
one ton of refrigeration per day re- 
quires approximately one horsepower to 
be delivered to the compressor to pro- 
duce it. This is about the lowest tem- 
perature that is usually required in a 
cold chamber, and the cooling water is 
assumed to be in the neighborhood of 
fifty-five to sixty degrees Fahrenheit. 
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If the cooling water is at ninety de- 
grees Fahrenheit, the condenser pres- 
sure being 200 pounds per square inch, 
and with the same refrigerator pres- 
sure, the horsepower required per ton 
of refrigeration is 1.6. The horse- 
power required decreases, as already 
explained, as the refrigerator tempera- 
ture increases. Thus, with a refriger- 
ator temperature of zero Fahrenheit, 
and cooling water at fifty-five to sixty 
degrees Fahrenheit, only .75 horse- 
power is required for the compressor. 
With the same refrigerator tem- 
perature, and with cooling water 
at ninety degrees, 1.2 horsepower 
is required per ton of refrigeration. 
These figures will represent the actual 
horsepower required to be delivered to 
the piston rod of the compressor. To 
it must be added the usual charge for 
friction, say fifteen per cent. 

Another caution may, perhaps, be 
given. As with every other case, with 
small plants, the power required is 
larger in proportion than with large 
plants. Thus, a five-ton plant was 
found to take ten horsepower, while 
a fifteen-ton plant only took twenty 
horsepower, and a forty-ton plant fifty 
horsepower, and so on, the proportion 
of power required decreasing as the 
size of the plant increased. 


_ 
—_-o 


Hydroelectric Plant in Afghanistan. 

According to a recent account in 
Indian Industries and Power, the 
Amir of Afghanistan has sanctioned 
the construction of a hydroelectric 
power plant which will supply power 
to woolen mills and leather factories 
and will in addition light the city of 
Kabul. The necessity of such a plant 
was increased by the fact that there 
was but little firewood and no coal in 
the vicinity. 

Power for this scheme will be gener- 
ated at a spot forty miles distant from 
Kabul, a four-foot deflecting weir be- 
ing constructed at a suitable gorge 
position. The water will be carried by 
one and one-fourth miles of canal over 
the table land bordering one side of 
the river, and then dropped down 130 
feet by a short length of riveted-steel 
pipe six feet six inches in diameter, 
through the turbines into the tail race 
joining the river below. 

Electric energy will be generated at 
2,300 volts, transformed up through 
two banks of transformers, each con- 
sisting of three single-phase oil-cooled 
transformers. These will be wound to 
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raise the generator potential from 
2,300 volts to 44,000 volts when con- 
nected in banks of three. The main 
control of the plant will be effected 
on the 2,300-volt side from the main 
switchboard located in the generating 
station proper, and all the automatic 
oil switches will be in the 2,300-volt 
circuits. All switching on the high- 
tension side will be, of course, ar- 
ranged in the transformer compart- 
ment of the power house. A seven and 
one-half-kilowatt single-phase trans- 
former will supply the lighting circuit 
in the station at 120 volts. 

Owing to the lack of wood previous- 
ly referred to, the forty miles of trans- 
mission line will be supported on a 
forty-foot steel tower at fifteen to the 
mile, thus eliminating what is usually 
the weak spot in most hydroelectric 
installations in new countries. A soft- 
steel ground wire will be carreid above 
the transmission line for the whole 
length. <A telephone line will also be 
fixed connecting the main and substa- 
tion with various patrol houses en 
route. At the substation in Kabul the 
transformers for stepping down the 
voltage to 2,300 volts for delivery to 
the shops will again consist of two 
banks, each consisting of three single- 
phase oil-cooled transformers. The 
Kabul local transmission lines will be 
earried on tubular poles connecting 
with the three shops above referred to. 

A number of 2,300-volt induction 
motors will replace the existing steam 
sets driving the various shafting, etc., 
while the steam hammers will be oper- 
ated by compressed air from suitable 
receivers, the air compressors being 
driven also by electric motors. 


oo 


Japanese Hydroelectric Project. 

A Japanese water-power company, 
to be known as the Yokohama Suiryo- 
ku Denki Kaisha, is being organized 
with a capital of $2,500,000. It intends 
to utilize the power obtainable from 
the rapids of Sakawa River in the Kan- 
agawa prefecture. 

+e 
Steel for Magnets. 

An alloy containing 8 per cent of 
molybdenum, 0.3 per cent of vanadium 
and 0.6 per cent of carbon is said to 
make good permanent magnets, which 
retain their magnetism up to a tempera- 
ture above 1,000 degrees centigrade. 
Four per cent of tungsten with 0.4 per 
cent of vanadium has also been found 
to be a good combination. 
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ELEMENTS OF POWER-STATION 
DESIGN.—XXXII. 


HYDROELECTRIC PLANTS.—III. 


TYPICAL 


BY W. B. GUMP. 








SIOUX FALLS PLANT. 

A development of the short-diversion 
type is exemplified in the plant of the 
Sioux Falls Light & Power Company at 
Sioux Falls, 8S. D. There are a number 
of unusual features in connection with 
this development, which will appear in 
the course of the following deseription. 

The general character of the develop- 
ment program is shown in the map, Fig. 
14. Here it will be seen that the Big 
Sioux River widens toward the north, 


thus offering a large reservoir from 
which a pipe line leads to the power sta- 
tion about 600 feet distant. 
The decision was made in favor of a 
installation, one of the reasons 
that the 


quired would insure a permanently dry 


vertical 
heing high foundations re- 
station, since the floor could be brought 
to a point above flood level 

An unusual feature of the plant is the 
adoption of spiral-case turbines, instead 
of the cylindrical type more often em- 


The 
normal operating head is seventy feet, 


ployed in plants of this nature. 


but this varies to a considerable extent 
due to floods. 

On account of the fact that there is 
a difference of thirty-three feet between 
the lowest tail water and flood level, the 
practical draft-tube: 
during the flood season, which was the 


head is exceeded 
most important factor favoring vertical 
turbines. 

mile 


The station is located within a 


FIG: 14 


of the city of Sioux Falls, this fact ad- 
ding greatly to the economy, both in 
first cost and maintenance, since high- 
both 


step-up and step-down transformers, was 


tension transmission, involving 


entirely avoided. 





ELECTRICAL 





‘MAP OF HYDRAULIC DEVELOPMENT AT 
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and railway power, which demands close 
regulation and a means of properly ac- 
commodating heavy peaks. As there are 
but few ears in operation, the fluctua- 
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The service is made up of lighting 
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Fig. 15 shows a sectional elevation 
of the plant, and Figs. 16 and 17 show 
floor plans of the generator and turbine 
rooms, respectively. The general desien 
of the station is self explanatory. 



























































































































tions are more severe than those in a 
larger system, hence the electrical side 
of the plant diffiieult 


problems. It may be said, however, that 


involved some 


these have been met quite successfully. 
The drainage area from the source of 
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SIOUX 





the Sioux River to the dam at Sioux 
Falls covers an area of approximately 
1,100 square miles and has an average 
flow of 1,000 eubie feet per second. The 
minimum flow in freezing weather is 


120 eubie feet per second. 
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15.—CROSS-SECTION THROUGH SIOUX 
FALLS PLANT. 


FIG. 


The three main turbines are rated at 
850 brake horsepower when running at 


300 revolutions per minute and are of 
the single-runner, vertical type. The 
easing is constructed of plate steel. The 
Allis-Chalmers Company supplied the 
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The latter are 
sixty-cyele, 


turbines and generators. 
500-kilowatt, three-phase, 
2,300-volt machines, of the same general 
construction as_ the water- 
wheel type alternators made by the same 
manufacturers. 


standard 














May 27, 1911 


The turbine governors are of the oil- 
pressure type. The turbine gates are 
of the swivel type, actuated by shafts 
and connecting links. A distinct ad- 
vantage in swivel gates over the cylin- 
drical type is found in the fact that the 
laiter form of gate hinders the flow of 
water, especially on light loads, thus 
enusing more or less loss of hydraulic 











ELECTRICAL REVIEW 


Its driving 
synchronous 


erator for railway service. 
power is a_ three-phase 
motor, operating at 2,080 volts and 
sixty cycles. 

The switchboard is of the 
type, constructed of natural slate panels 


vertical 


mounted on pipe supports seven feet 


from the wall. It is equipped with a 


sychronism indicator located on a 
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FIG. 16.—PLAN 


efficiency. With the swivel gate such 
loss is reduced to a minimum. In addi- 
tion to this, the power expended in op- 
erating the swivel gate is uniform, while 
this is not true with the other type. 


OF GENERATOR FLOOR, SIOUX FALLS PLANT. 


swinging bracket, one double exciter 
panel, one induction motor and regulator 
panel, three alternating-current gener- 
ator panels, one blank generator panel, 
two three-phase feeder panels, one blank 
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FIG. 17.—PLAN OF TURBINE 


Field excitation is derived from either 
one or two sources, a turbine-driven ex- 
citer, or an induction motor-generator. 
These are each rated at fifty kilowatts 
output. The potential of each is 125 
volts. 

In addition to the motor-generator 
just noted, there is a second motor-gen- 


LOOR, 


SIOUX FALLS PLANT. 


feeder panel, three single-phase two-cir- 
cuit panels, one three-phase synchron- 
ous-motor panel, one blank motor panel, 
one railway generator panel, one 600- 
volt railway feeder panel, one blank 
feeder panel and one panel for power 
feeders. 

At the rear end of the switchboard 
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The lightning 
Four 
in- 


is a pit for regulators. 
arresters are located on the walls. 
are-light are 
stalled at one end of the station. 
The power station substructure is of 
throughout. The 
superstructure is of red jasper stone, 


series transformers 


reinforeed concrete 
obtained from the immediate locality. 
With this the 
building presents an unusually pleasing 


form of construction 
appearance. 

A few additional 
spect to the hydraulic 
worthy of some space. The main dam is 
589 feet long, and has a maximum width 
The depth 
varies from four to eight feet. The 
spillway extends over the entire length. 
The dam contains five sluice gates, each 


remarks with re- 


features are 


at the base of eighteen feet. 


measuring four by five feet, located at 
the entrance to the intake. 

The main pipe line or penstock is 
680 feet long and seven feet in diam- 
eter; it is constructed of plate steel. A 
standpipe or surge tank is connected to 
the pipe line at a point just outside the 
station. This tank feet 1D 
diameter and sixty-two feet high, af- 


is sixteen 


fording sufficient capacity for sudden 
fluctuations, and relieving the main line 
from undue pressure. Expansion and 
contraction of the pipe line is taken care 
of by three expansion joints. 

The velocity of water entering 
intake is slow, in order to lessen 
trouble. An arch curtain wall is 
used under which the water is made to 
flow without carrying ice. - Headgates 
are located at the entrance to the fore- 
bay, so that ice accumulating at this 
point may be intercepted and directed 


the 
ice 


or 


over the spillway. 
(To be continucd.) 

[Eprtor’s Note.—This important series of 
articles was started in the ELecrricAL RE- 
VIEW AND WESTERN ELEcTRICIAN, September 
3, 1910, and before its conclusion will cover 
every phase of central-station design.] 

rr oe 
Overcoming Boiler Corrosion, 

The Canadian Pacific Railway Com- 
pany is planning to protect the boilers 
of its locomotives from corrosion by 
utilizing electric currents. These are 
conducted into the boiler in such a 
direction that the electrochemical ac- 
tion producing corrosion is overcome. 
This method is cheap and tests cone 
ducted in Australia were successful. 
It has been advocated by a number of 
scientists, but this is the first known 
application of it in America. 
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POWER-PLANT BETTERMENT. 
HUNT. 


BY H. H, 


In this article is undertaken a brief 


discussion of some of the problems 
which arise in the work of power- 
plant betterment, by which term is 


meant improvement in economy of op 
While the 
main, be of a 


maintenance. 
the 


eration and 


discussion will, in 
general nature, and therefore applic- 
able to power plants in general, it is 
particularly applicable to the steam 
driven electric power plant of the pub 
lie service company of moderate size. 
The 


solidation 


general tendency toward con 


extended to 
the 


has power 


plants, and many of smaller ones 


have been replaced by large central 
stations of modern design, operated by 
high-priced men and with great refine- 
ment. There many of 


the smaller plants which for good and 


are, however, 
sufficient reasons are still in operation 
which the 
In the face of the upward ten 


and must be operated in 
future. 
dency of wages, cost of apparatus and 
materials and the downward tendency 
demands for 


publie service 


increasing 
improved the 
company of today is in a position where 


of rates and 


service, 


the question of economy all along the 


line, and particularly in that most 
important part of the property— 
the power plant—is one of vital im- 


portance. 

A easual inspection of one of these 
small power plants will usually reveal 
a more or less heterogeneous collec- 
tion of apparatus and machinery, some 
of which dates back to the early days 
of the business. In other words, the 
plant is by no means modern and up-to- 
date. This, together with the fact that 
such a plant is usually operated by a 
force of engineers and firemen of only 
ordinary intelligence and _ ability, 
might naturally lead to the conclusion 
that, even under most favorable con- 
ditions, high power costs are to be ex- 
pected. 

On the other hand, a careful and de- 
tailed examination by an expert in 
power-station operation will almost in- 
variably reveal many features which 
are capable of marked improvement, 
enabling the expert to report recom- 
mendations which, if properly carried 
into effect, will result in material re- 


1 Abstract of paper presented before the Con- 
gress of Technology at the Fiftieth Anniversary 
of the Granting of the Charter of the Massa- 
chusetts Institute of Technology 
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ductions in costs of manufacture and 
maintenance, and all this to be accom- 
plished without the expenditure of a 
large amount of money. 

In undertaking the betterment of 
operating conditions in a power plant, 
attention should first be given to the 
personnel of the operating force. De- 
ean not be obtained 


sired results 


men. It with- 
the chief 


primarily 


foes 
engineer, 
respon- 


by incompetent 
that 
who must be 
sible for what takes place in the plant, 
should be a man of both operating and 
executive ability, capable of enforcing 
He must be capable 


out saying 


strict diseipline. 
of receiving instruction, as must also 
the other members of the force. Each 
man who does not possess the possibili- 
becoming a throughly efficient 
member of the foree should 
Most 


eareful study will be required in ar- 


ty of 
and alert 
he replaced as soon as possible. 


econelusions in refer- 
the 
justice 


riving at correct 
individual of 
that 


infrequent- 


ence to each op- 
erating foree in order 

may be done. It not 
ly happens that certain men develop 
unexpected ability as they gradually 
become familiar with the methods by 
which actual improvements are brought 
about. Furthermore, every reasonable 
opportunity should be given the exist- 
ing employees to measure up to the 
new requirements in order to avoid the 
demoralization to the organization 
which would be caused by the needless 
discharge of men. Under the improved 
conditions the general tone of the pow- 
er-station force should improve in a 
marked degree, and in place of indif- 
ference and lack of ambition should 
be found alertness, efficiency and a 
greatly increased interest in the work, 
all of which are necessary to success. 

A thorough physical examination of 
the plant should be made and immedi- 
ate steps taken to correct such defects 
as can be remedied without excessive 
cost. Starting in the fire room, for in- 
stance, boilers will be thoroughly over- 
hauled and cleaned, leaky tubes re- 
placed, blow-off cocks and valves made 
tight, gauge glasses and dampers put 
in order, air leaks in boiler settings re- 
moved, furnace linings, bridge walls 
and grate bars put in order, safety 
valves adjusted and steam gauges cali- 
brated, etc. 

The work will continue in like man- 
ner to the engines, paying particular 
attention to valve setting; steam pip- 
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ing ; pumps ; condensers ; heaters ; oiling 
system and electrical machinery, ap- 
paratus and wiring and all other parts 
of the plant. . 

In connection with this general over- 
haul of the machinery, all gauges, met- 
ers and measuring instruments should 
be ealibrated and tested, so as to give 
accurate information regarding the op. 
eration of the plant. 

Attention should also be given to the 
nfatter of tools, and it should be seen 
that a suitable assortment is provided 
both for the engine room and the fire 
room. 

Finally, the station should be thor 
oughly cleaned and all housekeeping 


matters given proper attention, for 
while, theoretically, there may be no 
connection between cleanliness and 


economy, a dirty, ill-kept plant indi 
cates inefficiency. 

With the physical plant 
working condition and the power plant 
crew in an alert and receptive mood, 
the details of operation may now be 
taken up. 

All firemen should be individuall) 
instructed in the handling of the parti 
cular coal in use; the use of properly 
designed fire tools, the proper opera 
tion of the dampers and proper con 
trol of the draft. A thorough course 
of training along these lines will us 
ually be found necessary, and it will 
be further necessary to instruct the 
chief and watch engineers in every de 
tail of the proper handling of the fires 
in order that they may be able to main- 
tain intelligent oversight of the fire 


in good 


room. 

Special attention should be given to 
the maintenance of boiler pressure and 
temperature of feed water, in order to 
avoid the usual fluctuations which so 
largely affect station economy. Ree- 
ording-pressure gauges and feed-water 
thermometers and a bulletin board in 
the fire room, on which are posted the 
coal consumption and pressure records 
of each watch, will serve a useful pur- 
pose in exciting rivalry among the men. 
It is in the fire room that money, in 
the shape of fuel, is actually burned. 
At this point the fuel, which is the 
source of power, is consumed. It is 
essential that no detail which will af- 
fect fire-room economy should be over- 
looked. An operating engineer can 
profitably spend a good portion of his 
time in intelligent personal supervision 
of the fire-room operations. 
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Presumably the engineers will un- 
derstand such matters as the starting 
and stopping of their engines and gen- 
erators; neverthless, the attention of 
the expert should be carefully direct- 
ed to the engine room. 

It is of importance to provide operat- 
ing schedules so that the varying con- 
ditions of load may be met by the econ- 
omieal use of apparatus; in other 
words, so as to avoid the use of three 
boilers when two are sufficient, and so 
on. A most careful study of the load 
eonditions should be made and charts 
prepared which will show clearly just 
what combinations of apparatus and 

chinery should be used to meet the 
various conditions of load, the idea 
being to so arrange the schedules that 
each pieee of apparatus, when in use, 

ll be operated as nearly as possible 

its point of maximum efficiency. 

A earefuly designed station log 
‘ould also be provided which will con- 

in the daily operating data of the 
plant recorded in a systematic manner. 
in sueh a station log it is very desir- 
ble that the main facts, such as coal 
onsumed per’ kilowatt-hour, water 
vaporated per pound of coal, etc., be 
hown so clearly that the manager of 
the company, by spending a few min- 
tes daily in the study of the station 
log, may fully acquaint himself with 
the daily operations of his plant and 
be in position to intelligently discuss 
matters with his chief engineer. 

The coal question is one of the most 
important, and one of the most trouble- 
some, which is encountered in power- 
plant operation. The quality of coal 
must necessarily depend, to a certain 
extent, upon the location of the power 
plant as related to the sources of coal 
supply. It will be found profitable to 
have a careful investigation made of 
the possible sources from which coal 
may be secured at reasonable prices. 
Full data should be gathered regarding 
the analysis of the various coals avail- 
able and that coal selected which will 
meet local conditions with best results. 
While not always practicable, it is none 
the less desirable to purchase coal on 
the analysis basis under carefully 
drawn specifications which provide for 
forfeiture and bonus according to 
whether the coal falls short of or ex- 
ceeds the requirements of the contract. 
Under such a contract an analysis of 
each shipment of coal is necessary. 
Where the annual consumption is com- 
paratively small, it is not practicable 
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to purchase coal on the analysis basis, 
in that event the best that can be done 
is to buy it of responsible dealers who 
handle the best coal to be had under 
the circumstances. 

The accounting for coal purchased, 
while seemingly simple, proves in prac- 
tice more or less troublesome. Coal is 
frequently purchased and paid for ac- 
cording to bill of lading weights. The 
consumer is liable to suffer shortage un- 
der this method of purchase and to 
start out with substantially less coal 
in his coal pile than is called for by 
his books. It is obvious that ultimate- 
ly the cost of the coal consumed must 
cheek with the cost of coal purchased, 
and in order to bring about this agree- 
ment, frequent checks between station 
records, coal on hand and fuel accounts 
are necessary. It will be found desir- 
able to arrange proper scales for weigh- 
ing in bulk the coal which comes into 
the yard, and if a contract for pur- 
chase can be so arranged as to make 
payments on basis of company’s 
weights, one question of coal shortage 
will be removed. Bins should be pro- 
vided which will enable the coal sup- 
ply to be accurately measured at any 
time. Then the coal passing into the 
fire room must be carefully weighed 
and weights recorded. With these data 
at hand and this system carefully fol- 
lowed, there is no excuse for coal short- 
age. 

Proper and systematic maintenance 
is an important part of power-plant- 
betterment work. It is not infrequent- 
ly the case that the maintenance of a 
plant is handled in a haphazard fash- 
ion and that full value is not received 
for the money expended. It is not 
sufficient to wait until something 
breaks before giving it attention, for 
the breakdown may occur at a time 
when the machine is needed to main- 
tain countinuous service, to say noth- 
ing of the excess cost of repairs over 
what would, probably have been the 
ease had the condition been anticipated 
and the break avoided. Low cost of 
maintenance does not always indicate 
thorough or economical maintenance, 
for while it may be possible to run for 
months on abnormally low maintenance 
costs, the time will come when the ac- 
eumulation of deferred maintenance 
will produce a condition of affairs which 
will require excessive expenditures, if 
not for new apparatus, certainly for 
the overhaul and repair of the old. A 
log book should be used in connection 
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with the maintenance schedules, and in 
this log book should be carefully re- 
corded, in detail, the results of all in- 
spections, repairs, adjustments, ete. 
By the aid of this maintenance log and 
a careful adherence to the maintenace 
schedule, proper maintenance of every 
part of the plant will be assured and 
unexpected breakdowns practically 
avoided. 
——~-e—____ 
Line Trouble Caused by Birds. 

Trouble caused on South African 
high-tension transmission lines by birds 
is even more common than flash-overs 
brought about by lightning, according 
to a paper which was read before the 
South African Institute of Electrical 
Engineers by C. W. R. Campbell. 

The part of Mr. Campbell’s paper re- 
lating to this phase of trouble on South 
African lines states that: ‘‘ With insu- 
lators the chief troubles experienced 
have been through flashing over caused 
by lightning, or by birds, and I fancy 
the bird trouble is the greater. I say 
this because of the numerous instances 
in which birds are found at the foot of 
the pole in question, with signs of 
burns. One of the most curious in- 
stances of this occurred a short while 
ago, a tremendous amount of pitting on 
40,000 and 10,000-volt lines taking place 
at one spot, and a small bird of the 
‘fink’ breed being found badly burnt 
underneath. As the stretch of the bird’s 
wings did not appear to be enough to 
cause any ground or short, I have been 
unable to make up my mind whether 
the bird caused the trouble or happened 
to be there when the flashing started. 
The number of birds, chiefly hawks, 
found beneath the lines is really aston- 
ishing. The curious part of this is that 
the bird is not always killed or even 
seriously injured, so that many trips 
on a line, or broken insulators, may be 
caused by birds, and yet no birds be 
found. This would be difficult to be- 
lieve, but I personally have seen three 
eases, and have heard of others. The 
eases I have actually seen were of two 
pigeons and one hawk; in the case of 
the hawk the flash was seen and the’ 
bird dropped, but on picking him up he 
came very much to life. The pigeons I 
mention, after dropping down, imme- 
diately recovered and flew away with- 
out apparent injury. It is very néces- 
sary when designing a line in this coun- 
try to bear in mind the large hawks 
and owls. Kaffir cranes and wild ducks 
are also troublesome.”’ 
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Discoloration of Metal Lamps. 

dealer in electrical goods is 
with the the 
manufacturers of metal-filament lamps 
that the during 


use Before 


Every 


familiar claim made by 


bulbs do not blacken 


these lamps were em- 
the extent they 
isolated 
with, the 


within a 


ployed to anything like 


are at present a few eases of 


blackening were met discolor- 


ation taking place 
time of the 


compara- 


tively short lamp being 


service Such blackening, 


placed in 
was the exception rather than 
faulty 


however, 
the rule. The 
turned to the 
them to ascertain the 


lamps were re- 
examined 
f the trou- 


makers, who 
cause O 
were im- 


fully 


ble: methods of manufacture 
and the 


substantiated. 


proved, elaim made was 
This state of affairs has lately changed 


somewhat, and a number of users com- 
plain of ring-marking and general dis- 
coloration occurring in their lamps. It 
is unfortunate that grounds for such 
is not to the in- 
the 


(despite the views that may at one time 


complaints exist, as it 


terests of any section of industry 
have been held and expressed by many 
that 


with 


station engineers any dissatisfac- 


tion should be felt 
new high-efficiency lamps by any users 


regard to the 
of electrical energy 

that the 
than was for- 


Complaints are also heard 
more fragile 
but 


It is possible 


filaments are 


merly the case, this is certainly 


incorrect. that owing to 
the number of lamps which are turned 
the 


proportion of lamps 


out every day from factories an 


almost infinitesimal 
that 
and pass into use, but the 


should be rejected, escape notice 
cause under- 
complaint is the increasing 
When the public 


was warned by everyone concerned that 


lying the 


earelessness of users. 


the lamps were fragile and could only 
downwards, they 
Now they are 
but many 
they are 


be used vertically 
were treated with care 
not only handled carelessly, 
where 


are fixed in positions 


exposed to a good deal of vibration, and 
it is cnly natural that the percentage of 
breakages should be on the increase. It 
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may be asserted without fear of contra- 
diction that the metal lamp of today is 
not only but 
filament considerably stronger than did 


better made, possesses a 
the lamp of two years ago. 

But no amount of careless handling, 
of vibration, or of rough usage can cause 
a lamp bulb to blacken. Such discol- 
only be due to defective 
manufacture, broadly speaking; and it 
exercising greater care in 
from 


oration can 


is only by 


eliminating all traces of carbon 
the filament, or by improving the meth- 
ods by which the filaments, joints, lead- 
ing-in wires, or supports are made that 
blackening can be prevented. 

Many electrical engineers and con- 
tractors hold the opinion that the black- 
due to over-running. 
varies during the 


it is the usual custom to in- 


ening is largely 
Every supply voltage 
but 
stall lamps suitable for a higher voltage 
fixed, 


day, 


than the cireuit on which they are 
in order that such fluctuations of pres- 


sure shall not adversely affect the fila- 
ment. Moderate over-running does not 


in itself cause blackening. In support 


of this contention it may be mentioned 
that the writer has had two tungsten 
lamps in service since the 
1907. They 


respectively. 


beginning of 
are rated at 100 and 105 
They first 


wired in parallel on a 100-volt alter- 


volts, were 


nating-current circuit and were in or- 
dinary domestic use for eighteen months. 
They were then removed and placed in 
series on a 220-volt direct-current serv- 
ice and are still in constant use. One 
certainly burns a little brightly 
than the other, although it 
quire a good eye to detect this; the can- 
dlepower has not fallen off appreciably 
and the bulbs are free from discolora- 
tion of any kind, and are, in fact, as 
clear as on the day when the lamps 
It may be men- 


more 
would re- 


came from the factory. 
tioned that the initial consumption of 
the lamps was approximately 1.3 watts 
per candlepower. These lamps show, 
therefore, that neither lengthy burning 
nor over-running cause blackening and 
there is no doubt that the idea is merely 











a notion born of long experience with 
carbon-filament lamps. 

The discoloration found in the bulbs 
is frequently of a reddish-brown color. 
True blackening is of course met with 
occasionally and when it occurs it is 
almost always evenly distributed on the 
The brown stains are 
running parallel with the filaments; the 
positions of the leading-in wires 


glass. streaky 
and 
supports are also generally shown by th 
stains on the glass. 

Evidently, therefore, there is 
than one cause for the discoloration, and 
whilst blackening may occur in rare in- 

from yet unknown 
it may be stated at once that it 


more 


stances 
cause, 

is usually due either to carbon remain- 
ing in the filament in the shape of a 
carbide of tungsten; or to the presence 
of some slightly volatile tungsten com 
pound which has not been wholly elim- 


some as 


inated during manufacture. It is also 
due occasionally to the presence of ear 
bon in the leading-in wires or supports, 
or to some volatile constituent of these 
parts being driven out by the heat of 
the filament. 

It is common knowledge that 
majority of eases tungsten filaments are 
not wire in the true sense of the word, 
but are built-up, so to speak, from par- 
ticles of the metal joined together in 
a more or less homogeneous mass by the 
influence of heat. To cause the particles 
to cohere in the first place they are com- 
bined with an agglutinant which gen- 
erally contains carbon, although many 
makers have conducting experi- 
ments with binders which are free from 
that element. The heating to which the 
filaments are subjected after they are 
squirted not only sinters the particles 
of metal together, but also drives off to 
some extent the carbon, which is after- 
wards, or during the preliminary heat- 
ing, as the case may be, subjected to an 
attack from some gas, which at the same 
time reduces the tungsten powder, 
which is usually a compound of the met- 
al, to the true metallic form. 

The earliest method of carrying out 


in the 


been 
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this removal of carbon was by raising 
the squirted filament to a white heat in 
an atmosphere of hydrogen containing 
steam. The carbon was thus changed 
o earbonic carbon dioxide 
while the metal was prevented from 
oxidizing by the hydrogen. It was 
found, however, to be most difficult to 
prevent the filament oxidizing to some 
extent and it was almost impossible to 
eliminate the whole of the carbon. The 
employment of a comparatively high 
temperature, together with an excess of 
hydrogen, did not prevent the trouble 
occurring. The moment the whole of 
the carbon contained in the outer skin 
of the filament had combined with the 
oxygen in the steam, the gas began to 
ittack the metal itself. Many experi- 
ments were then tried with nitrous ox- 
de, dry air, or some other volatile oxy- 
ven compound in place of the steam, 
‘very trace of moisture being removed 
from the vessel in which the filament 
was being treated. In order to insure 
that no water vapor passed in, the re- 
ducing and decarbonizing gases were 
first driven through some _ substance 
such as phosphorus pentoxide, concen- 
trated sulphuric acid, or chloride of lime. 

Another method which was tried with 
some measure of success was to replace 
the oxidizing gases by others which 
would not act by oxidizing the carbon, 
but in another manner altogether. The 
gases used contained nitrogen, either in 
the form of a mixture with a large pro- 
portion of hydrogen, or as gaseous am- 
monia. The effect was that the carbon 
was removed in the form of cyanogen, or 
hydroecyanie acid. There was no danger 
of oxidizing the filament, and the pro- 
cess allowed a greater freedom in work- 


oxide or 


ing. 

The employment of binding materials 
into which carbon does not enter in any 
way has already been mentioned. A 
substance of this nature which may be 
specifically mentioned as having been 
the subject of exhaustive experiment 
and from which some most satisfactory 
results have been obtained is zirconium 
oxalate. This is prepared by precipita- 
tion from a solution of zirconium ni- 
trate heated to a certain temperature 
with ammonium oxalate. The effect of 
this is to throw down a gelatinous pre- 
cipitate resembling starch paste with a 
smooth and even consistency. It may 
be mentioned that there is little or no 
difficulty in obtaining perfectly pure 
zirconium oxalate by this process. 
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The method adopted by Dr. Holle- 
freund for decarbonizing filaments is 
one of the most successful in commer- 
cial use that have been introduced. In 
this the removal of the carbon is effect- 
ed by means of gases containing nitro- 
gen, which are produced by heating, in 
a vacuum, hydrogen and nitrogen con- 
taining phosphorus compounds, or 
their oxygen and sulphurie compounds. 
Amongst these compounds may be men- 
tioned specifically phosphoric amidoam- 
ide and phosphine. In describing the 
process Dr. Hollefreund has stated that 
in the manufacture of ineandescent 
lamps it is essential that the finished fila- 
ment should be entirely free from ecar- 
bon for the reason that ‘‘if even a small 
amount of carbon be contained in fila- 
ments it interferes very prejudicially 
with the strength and serviceableness 
thereof. It is difficult to work on a com- 
mercial scale most of the processes 
hitherto proposed for the purpose of 
obtaining filaments free from carbon 
and they rarely allow of the carbon 
being entirely removed without the 
means for the purpose attacking the 
metal from which the filament is 
formed.’’ 

The date of this quotation is 1906, 
and it would appear evident that every 
lamp in which the filament contains any 
traces of carbon is certain to blacken 
eventually, and that unless the removal 
is earried out under test-room rather 
than factory conditions, the filament 
will be injured. The failure, commer- 
cially, to remove the whole of the ear- 
bon is probably the cause of a fairly 
large percentage of the cases of black- 
ening with which one meets. 

One of the most fertile sources of dis- 
coloration is the metal, other than tung- 
sten or tantalum, as the case may be, 
that is contained in the bulb in the shape 
of filament supports or leading-in wires. 
This metal or metal compound frequent- 
ly contains gases or volatile compounds 
which are driven out by the tempera- 
ture to which the filament is raised. In 
cases where the markings on the glass 
show the outlines of either the supports 
or the connections they are most prob- 
ably due to the above cause. 

The third principal cause of black- 
ening that need be mentioned is the ac- 
cidental presence of some volatile tung- 
sten compound remaining in a free state 
in the filament after it has been heated 
finally with a view to sintering the 
particles together. Special pains are 
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taken by lamp makers, all of whom rec- 
ognize the importance of the point, to 
insure that no such compound remains 
in the filament after it is ready for seal- 
ing into the bulb. At one time it was 
doubted by many that such volatile com- 
pounds could exist after the filament had 
been subjected to high temperature, but 
there is no doubt on the point. 

The subject of the discoloration dur- 
ing the life of metal lamps is interest- 
ing and wide, and should at any time 
the history of the early attempts to make 
a commercially successful metal lamp 
be written, the chapter dealing with the 
methods tried for the purpose of pre- 
venting blackening will be one of the 
longest and most fascinating. 





Chicago Section, Illuminating Engineer- 
ing Society. 

The Chicago Section of the Illuminat- 
ing Engineering Society met on the 
evening of May 18 in the new Peoples 
Gas Building, Michigan Boulevard and 
Adams Street, Chicago. The members 
first availed themselves of the oppor- 
tunity to inspect the building and its 
gas lighting equipment. At 8:30 p. m. 
the meeting was opened in the magni- 
ficent office on the main floor, the at- 
tendance being nearly 100. 

Charles A. Luther, illuminating en- 
gineer of the Peoples Gas Light & 
Coke Company, read a paper entitled 
‘The Illumination of the Peoples Gas 
Building,’’ in which he deseribed the 
many distinctive features of the 
lighting equipment. 

The Peoples Gas Building is a handsome 
office building, twenty-one stories high and 
171 by 196 feet in ground area, with a cen- 
tral court 60 by 70 feet. It was constructed 
for the local gas company, which occupies 
four entire floors and parts of four others, 
as well as the two basements for its various 
offices. The rest of the office space is 
leased to tenants. These have the option 
of having their rooms lighted either by gas, 
electric or combination fixtures. All of the 
gas company’s Offices and all the corridors, 
stairways, etc., as well as the outside of 
the building, are illuminated by gas. All 
of the gas fixtures are of original design. 
Those on the first two floors and in some 
of the company’s executive offices are of 
solid bronze, weighing as high as 500 pounds 
apiece in some types; in keeping with the 
lavish architectural design, in which rich 
marbles are profusely employed, the prom- 
inent fixtures are of highly ornate design 
and are chiefly hand-finished. 

For lighting the exterior twenty high- 
pressure gas units are mounted between the 
columns at the second floor line. The spaces 
around the skylight in the main office are 
lighted by twenty-four pendent high-pressure 
units, each suspended by four hgneérs and 
provided with a single-inverted mantle. Two 
motor-driven booster sets raise the gas 
pressure from that of the city mains, three 


and one-half ounces to two pounds per 
square inch for the forty-four lamps on the 


gas 
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high-pressure system. In the center of the 
main office are ten upright bronze stand- 
ards, each equipped with three upright man- 
tles. There are also a large number of 
bronze three-light brackets with inverted 
mantles, and inverted-mantle bronze pend- 
ent lamps on the first and second floors. 
The upper corridors are lighted by enameled 
fixtures with inverted mantles. 

The offices are generally lighted by semi- 
indirect units with three upright-mantle 
burners partly concealed by a hemispherical 
art-glass dome. Throughout the rooms and 
corridors of the building the lighting is 
quite uniform and abundant. The illumina- 
tion of the main floor is very attractive. 
For operating all the ceiling fixtures or those 
more or less inaccessible, a double-tube 
pneumatic system is employed which opens 
or closes the gas cocks, a small pilot light 
being left burning all the time. 


In reply to various questions, Mr. 
Luther said that it requires about one 
and one-half minues for the thermostat 
and heater of the high-pressure lamps 
to bring them up to full ineandescence 


after they are turned on. The booster 
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inees for officers of the Section to be 
elected at the next meeting, which will 
be held June 15. W. D. Bradley, of the 
American Luxfer Prism Company, will 
present a paper on ‘‘Natural Daylight 
Illumination’’ at this concluding meet- 
ing of the season. 
nmecmieagaiiiieaiiin 
Use of a Line Choke Coil to Raise the 
Candlepower of Flaming Arcs. 

An English company manufacturing 
flaming arc lamps has pointed out that 
the use of a choke coil instead of a 
non-inductive resistance with alternat- 
ing-current flaming are lamps increases 
the light given out by the lamp at the 
same time it reduces the power con- 
sumption of the unit. Oscillograms 
show that the current curve at the be- 
ginning of each cycle of an alternating- 
current are lamp with series resistance 
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Statistics of Street Lighting. 

Conditions affecting the cost of both 
electric power and gas vary greatly 
from plant to plant and from city to 
city. Unit costs which are found in one 
installation are sometimes utterly in- 
applicable to another, even though the 
conditions appear to be somewhat simi- 
lar. Such differences apply to neigh- 
boring towns almost as forcibly as to 
different countries, and the statistics 
of cost for street lighting by gas and 
electricity given in the accompanying 
table will prove almost as valuable as 
though obtained in towns in this coun 
try. 

The figures given in the table have 
been gathered from thirty-one English 
towns and boroughs, and apply to the 
year 1910. They were compiled by H. 
Tomlinson-Lee, chief electrical engi 
















































Cost . 
Number of Lamp-posts Candlepower Cost of Electri-|Cost of Gas per Total per | Cost To 
Miles of city per Annum, Annum, Cost Candle- c 4 Cost per 
Town Population! streets including including per power | Vandle- | Canile- 
lighted ; } Total Renewals, Renewals, Mile per | power pov 
Incande , ar a ota Repairs and Repairs and per annum per pe 
Ares Shne ; Gas Total Electric | Gas Pole Attendance Attendance aunnm | (Elec- “Gear annum 
ulectric mule tricity) (Gas) 
——————————j—————EI Eee . — —— 
Cents Cents Cents 
Bournemouth 75000 104 157 -- 2350 2507 160000 188000 3338 $12,400 $28 ,600 $393 v.0 15.2 11.8 
Blackpool 65000 70 272 775 2270 3317 190000 60000 3571 28 ,000 26,200 775 14.7 43.7 21.7 
Chelsea 73842 - 1646 1646 _ 255000 — _ 28 ,500 _— _ } 11.2 - 
Camberwell 279566 132 4555 4555 —_ 273180 2066 _— 58 ,500 443 _ 21.4 21.4 
Deptford 112000 50 — 1899 1899 _ 120810 2416 _— 23 ,200 463 —_ 19.1 19.1 
Ealing 52000 53 72 817 870 1759 256850 52790 5815 21,800 9,950 596 8.5 | 19.0 10 
Eastbourne 51000 48 97 16 1400 1513 146300 70000 | 4506 9,800 22,600 675 6.7 32.3 15.0 
Finsbury 95289 37 — - 1861 1861 _— 240000 6486 _— 33,800 912 _ 14.1 14.1 
Fulham 165000 62 226 914 1025 2165 407550 41000 7235 38 ,400 18 ,000 972 9.4 43.7 13.4 
Gloucester 55000 45 175 10 1200 1385 100000 80000 4000 10,900 15,900 595 10.9 19.8 14.9 
Hammersmith 127413 57 254 521 902 1677 145300 44022 3321 27 ,400 14,800 736 18.8 33.5 22 
Hampstead 81942 62 136 1021 1501 2658 324480 — 5212b 26,700 24 ,600 825 8.3 - 
Holborn 53937 26 - 1924 1924 — 185000 7184 _ ,500 1340 _ 18.6 18 .t 
Harrogate 33000 60 1 700 1520 2221 38400 — _ 3,650 6,300 _ 9.5 _— _ 
Islington . 334991 124 615 32 4125 4772 1167936 190044 10951 74,000 63 ,750 1110 6.3 } 33.5 10.1 
Kingston 40000 29 81 291 481 853 56900 29505 2929 9,450 11,500 710 16.6 39.0 24.2 
Lambeth 301895 153 25 —_— 5155 5180 12500 298000 2029 — 63,100 413 — 21.2 20.4 
Lewisham 164899 132 -- — 3305 3305 — 127835 968 _ 38,400 292 — 30.1 30.1 
Leyton 122000 66 98 1558 —_ 1656 273900 — 4119 42,000 —_ 631 15.4 —_ 15.4 
Paddington 152000 60 _ 4011 4011 _ 245000 4083 — 56 ,500 943 — 23.1 23.1 
Poplar 168822 62 342 571 895 1808 208892 35625 3912 44 ,000 12,800 910 21.0 | 36.0 23 .2 
Portsmouth 217986 137 420 486 1924 2830 728600 == 5318b 34 ,600 29 ,600 468 os | —_ — 
St. Marylebone 134000 62 87 3500 —_ 3587 405000 — 6532 — _— — _— | _ _— 
St. Pancras 235317 90 947 70 1623 2640 997500c 97380c) 12165c 77 ,500 25,800 1148 7.8 26.6 9.4 
Southwark 206180 65 108 158 2368 2634 339800 | 333240 10354 17 ,550 38 ,800 940 5.2 11.6 | 9.1 
Surbiton 19000 26 — 2 681 683 - -— -- 32 11,200 423 — | — — 
Wandsworth 344900 208 5 — 6147 6152 5000c| 553230c| 2677c 124 88 ,300 424 2.5 | 16.0 15.8 
Westminster 183011 99 1080 183 2903 4166 —_— —_— — 118 ,000 63 ,500 1833 — _— _ 
Woolwich 129000 78 153 263 1714 2130 285000 78000 4654 18,200 19 ,400 481 6.4 24.8 10.3 
Wood Green 51000 30 — 1090 1090 —_ 86000 2838 —_ 14,800 487 —_— 17.2 17.2 
Wimbledon 58222 46 91 1136 1227 313500 =: 6839 32,300 705 10.3 — | 10.3 
Average ° 4892a 738 10.05 24.8 16.72 
NOTES 1) Exclusive of Hampstead and Portsmouth (b)—Electric only; gas not given. (c)—Candlepower estimated. 





blowers for the high-pressure are kept 
continually in The pilot 
lights consume but little gas and are 
very seldom blown out. 

Those taking part in the discussion 
were Albert Scheible, G. C. Keech and 
W. E. The general feeling 
among those in attendance was that the 
gas-lighting installation was unique not 
only for its size, artistic appearance and 
good illumination, but as showing what 
may be achieved by the gas-lighting 


operation. 


Barrows. 


fraternity. 

A nominating committee, consisting 
of G. C. Keech, J. R. Cravath, O. R. 
Hogue, F. A. Vaughn and C, A. Luther, 
was appointed to present a list of nom- 


is flattened and distorted. When a 
choke coil is used instead of the re- 
sistance, the current lags behind the 
pressure so that the latter has risen 
to a considerable value before the cur- 
rent wave sets in; consequently the cur- 
rent rises to full value much more rap- 
idly than it does when it is more nearly 
in phase with the pressure. The bright 
period in each eyele is, therefore, 
lengthened compared to the dark pe- 
riod, and this produces a higher net 
eandlepower. When tested on a circuit 
having a sine electromotive-force wave, 
the combined increase in candlepower 
and decrease in power consumption 
amounted to thirty-six per cent. 


neer of the Borough of Wimbledon, 
and published in The Electrical Engi- 
neer. 

This comparison of cost between 
gas and electric lighting is on the basis 
of candlepower per annum, so that the 
relative cost is shown for equal illumi- 
nation. Figures are lacking for cer- 
tain of the towns considered, but the 
average of the figures available show 
that lighting by gas causes more than 
double the expense of lighting by elec- 
trie current; in fact, the cost is nearly 
2.5 times as great. The advantage on 
the side of electric lighting applies al- 
most equally to the use of are or incan- 
descent lamps. 
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Cheap Lighting in Stockholm, 


Sweden. 

As another step towards the popular- 
ization of electricity the city of Stock- 
holm, Sweden, is taking steps toward 
doing away with meters for customers 





1.—ILLUMINATION OF FIFTH 


FIG. 2 


with a maximum of three simultaneous- 
ly-lighted metal-wire lamps of twenty- 
five eandlepower each, and substituting 
a current-regulator or flickerer. 

The charge, independent of the time 
the lamps are lighted, will be fixed at 
$8.85 per annum per 100 watts (which 


ELECTRICAL 


AVENUE, 
FORTY-THIRD 


BOULEVARD LIGHTING IN SEVENTH 


REVIEW AND WESTERN 
corresponds with the above-mentioned 
three lamps), and $0.54 per year for the 
regulator or limitator. It will, how- 
ever, also be possible to have only one 
lamp, which will cost $2.95 per year and 
the $0.54 for the regulator. The plan 


NEW LOOKING NORTH FROM 


STREET. 


YORK, 


AVENUE, HARLEM, NEW YORK CITY 
also admits of more than three lamps 
being installed, but only three can be 
lighted simultaneously, for if a greater 
number of lamps is turned on, the lim- 
itator comes into action and interrupts 
their use. This gives very 
cheap lighting for small customers. 


scheme 
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STREET-LIGHTING EQUIPMENT IN 
NEW YORK CITY. 


BY H. THURSTON OWENS. 


The large and growing interest in 
the subject of street lighting has re- 
ceived its due share of attention in the 
metropolis, although the methods have 
been along the lines of a general im- 
provement rather than any radical de- 
partures. The fixtures generally used 
have for many years held a place quite 
distinctive owing both to their appear- 
ance and to the care taken of them. 

NUMBER, TYPE AND COST OF PUBLIC 

LAMPS. 
The greater city has a population of 














-BISHOP’S-CROOK TYPE OF LAMP. 
POST. 


FIG. 3. 


nearly five millions, an area of 207 
square miles and some 3,000 miles of 
highways. The number of public lamps 
has been continually increased, total- 
ing 75,800 at the present time. 

These lamps are divided into the fol- 
lowing types: gas, about 44,500; naph- 
tha, 1,800; are, 17,000; incandescent, 
12,500. In addition to the above there 
are approximately 500 are and 600 in- 
eandescent lamps on the bridges which 
are supplied at flat rates. 

The gas and naphtha lamps are all 
of the upright-mantle type, giving a 
nominal sixty ecandlepower, the cost, in- 
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eluding all repairs and painting, rang- 
The 


owns and supplies the posts for 


ing from $23 to $28 per annum. 
city 
gas and some of the electric ineandes- 
the 


from $26.50 to $29, including repairs 


cents, cost of the latter ranging 


and painting. The majority of the in- 
eandescent lamps are either sixty-nine 
seventy- 


multiple 


to eighty-one-watt series or 


eight to  ninety-two-watt 
lamps. 

The are lamps are all of the inclosed 
type with the exception of twenty flame 
lamps. The inclosed-are lamps use 450 
watts each and cost from $95 to $100 


ELECTRICAL 


REVIEW 


Seventh Avenue, Harlem, where single 
with diffusing 
globes, are placed three to the block. 


lamps, also equipped 
These lamps are disposed as follows: 
two at the curb on diagonally opposite 
corners and one in the center of the 
grass plot dividing the two roadways of 
the boulevard. The former lamp-posts 
have long bracket arms similar to those 
of Figs. 4 and 5, placing the lamps well 
beyond the trees; the center posts are 
of what is known as the “‘lyre’’ type. 
The posts used in these installations 
have been illustrated in previous issues 
of the EvectricaL Review aNpD WEsT- 


























TYPICAL LONG-ARM ARC POST IN 


BROOKLYN 


each per annum. The flame lamps are 


used in pairs, costing $320 annually 
per pair 

TYPES OF ELECTRIC FIXTURES IN MAN- 

HATTAN. 

Probably the most noteworthy fea- 
tures of the public lighting installation 
is the handsome and permanent type of 
there being 
This 
of course, more important 
A lighting fea- 


fixtures which are used, 
over 10,000 all-iron eleetric posts. 
feature is, 
by day than at night. 
the 


streets where diffusing globes are used. 


ture vo: note is large number of 

One of the latter streets is shown in 
Fig. Fifth Ave- 
nue, where twin ares are placed three 
to the block, about ninety feet apart, 
one-half 


1, which is a view in 


distance of two and 


Fig. 2 shows a night view in 


for a 
miles. 


POST NEAR SLOCUM 
BROOKLYN 


FIG. 5.—SHORT-ARM 


MONUMENT, 

ERN ELECTRICIAN, particularly the issue 
of January 1, 1910. 

The 

Seventh Avenue is used on Broadway 


same equipment shown on 
and these two thoroughfares aggregate 
over seven miles of brilliantly lighted 
highway. The 
ferred to have been placed in service 


three installations re- 
in less than three years. 

The type of are post adopted by the 
New York 
eral lighting, particularly where traffic 


Edison Company for gen- 


is heavy, is known as the ‘‘bishop’s 


erook,’’ the crook being shown on the 
This has a cast-iron base 
The 
center posts in Fig. 2 are similar except 
that they have a lyre top. 

During the past year both the New 
York and the Brooklyn Edison com- 


post in Fig. 3. 
and a wrought-iron tubular shaft. 
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panies offered the city a considerable 
reduction if the number of are lamps 
were increased, and this was accepted 
with the result that the lighting on a 
number of prominent thoroughfares 
was greatly improved. 

Two night views of Broadway and 
its surroundings, Figs. 7 and 8, taken 
from the Times Building, Forty-second 
Street and Broadway, show in a strik- 
ing way the effect of the regular night 
lighting upon the appearance of the 
heart of the city. 

BROOKLYN FIXTURES. 
Two types of are fixtures are used 

















ORNAMENTAL LAMP-POSTS NEAR 


SLOCUM MONUMENT. 


FIG. 6. 


Illuminating 
These 
as provided 
As in the 


by the Edison Electric 
Company of Brooklyn. 
shown in Figs. 4 and 5, 
with a long and short arm. 
ease of those in Manhattan, the lamps 
direct-current multiple, 450-watt 
ares. The switch is placed inside a 
door in the base. There are also a large 
number of special fixtures of handsome 
design in use throughout Brooklyn at 
One 
design is shown in Fig. 6, which shows 
in more detail the ornamental post seen 
near the Slocum monument in Fig. 5. 
Another type of special lighting equip- 
ment is employed on each side of the 
steps leading to the residence of Mayor 
Gaynor. The custom of placing lamps 
before the home of the chief magistrate 
has been one of long standing in New 


are 


are 


monuments, squares, bridges, ete. 
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FIG. 7.—NIGHT VIEW OF BROADWAY, LOOKING SOUTH FROM THE TIMES BUILDING. 

















FIG. 8.—VIEW OF BROADWAY, LOOKING NORTH FROM THE TIMES BUILDING. 
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York City, probably the oldest of these 
lamps having been erected in 1846. 
MERCHANTS’ LIGHTING. 

The system of merchants’ lighting 
has received but scant attention in New 
York, although a few installations are 
now in operation in Brooklyn, one be- 
Fig. 9. 


under way to extend this system rap- 


ing shown in Plans are now 
idly in this borough during the coming 
year. The city requires that these lamps 
be at 
above the pavement and that one lamp 
for the full 


city schedule of 3,950 hours. 


shall least ten and one-half feet 


in each cluster shall burn 


EQUIPMENT. 
The 


equipments 


details covering the various 


New 


viven 


used in York public 
the 
companying table, which gives the num- 
of different 


using series 


outdoor lighting are in ae- 


ber of lamps and posts 


classes. The practice of 
lamps for street lighting, which is,quite 
general throughout the country, is used 
only in the outlying portions of the eity. 
Practically all of the lamps supported 
on iron posts are supplied from under- 
ground ecireuits with low-tension eur- 
rent, about half of the are lamps being 
so connected Two 


important excep- 


tions are the installations made during 


the past year upon the Grand Boule- 
vard and Concourse in the Borough of 
The Bronx, and that made a number 


of years ago upon the Ocean Parkway 
leading to Coney Island in Brooklyn, 
underground service is 


where series 


used. In a few @ases the city has sup- 
plied the fixtures and here a reduction 
of 


lighting company. 


$5.00 per annum is made by the 
Where the city sup- 
plies posts, lamps, wiring, and conduits 
the reduction amounts to $10 per an- 
num. 


The tungsten lamps used for highway 


TYPE 


ARC LAMPS 


Low High . . . 7 . _ Low High 
Pension Feanen Circuit Company Fixtures City Fixtures Tension Tennon 
Boroug! - ; ™ 
Under-| Over- Wood Brack- Iron |Spec’l |Brack .¢c./D.¢. Ac. D.C 

AA D. a. D. ground) head Posts | Posts ets Posts | Posts ets ~ , ‘ 
Manhattar 509 | 4955 45 464 45 5354 48 81 8 12 248 | 2022 _59 
The Bronx 29 2694 230 | 2493 2477 8 55 12 ie 1783 
Brooklyn 70 659 ga | «2322 2577 3354 2326 3568 2 20 15 60 953 5 
Queens 2158 31 2158 2156 2 31 24 3768 
Richmond 762 762 762 3881 
Total 639 7614 3539 2322 8302 8812 7863 8963 60 187 8 27 344 2575 9496 


lighting are of the series type equipped 
with reflectors and attached by means 
of brackets to the wooden poles carry- 
ing the transmission lines, the standard 
feet the 


roadway. These lamps with iron posts 


height being fifteen above 
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REVIEW 


are used for park and boulevard light- 
ing and have displaced naphtha man- 
tle lamps in most of the larger parks. 
The major portion of the under- 
ground all-iron equipment to 
found in the old city of New York, the 
Borough of Manhattan, more 
brains and money have been used in 
planning and perfecting the public 
lighting than in any similar area in this 
country and perhaps in any other. 


is be 


where 


—)--—___ 


Electric Lighting in the Society Islands 
An American consul has reported the 


following interesting note regarding 
Sa 
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tract was to wire the permanent resi- 
dence of the governor general, which 
proved so satisfactory that he was em- 
ployed to illuminate Papeete. The 
streets had always been poorly lighted 
with dim lamps at great intervals, and 
as the new contract provided for sufii- 
cient lights to enable one to see the 
time, by a watch, at any point on the 
street, the realization of this plan was 
an The natives 
stand and gaze at these wonderful new 
lights by the hour, and many long voy- 
ages are made by the curious inhabi 
tants neighboring islands just to 


indeed innovation. 


of 





FIG. 9—TUNGSTEN CLUSTERS 
the installation of electric lights at Pa- 
peete in the Society Islands: 

C. A. F. Duecerron, an American, has 
just installed an electric light plant in 
Papeete with a capacity of 3,000 twen- 
ty-candlepower lamps. He also has in 


December 31, 1910. 


operation seventy-four telephones on 
the island of Tahiti, 
telegraph station by which news may 


and a wireless- 


be received from or conveyed to vessels 
180 miles from port. 


Mr. Dueerron’s first lighting con- 


36 


36 


IN FLATBUSH AVENUE, BROOKLYN 


at the brilliant city. At 
crossing there is one 100- 
eandlepower light, and at all other nee- 

y places forty-candlepower lights 
have been used. The current is turned 
on thirty minutes after sunset, as there 


have a look 
every street 


essary 


AND EQUIPMENT OF ELECTRIC LAMPS IN NEW YORK CITY. 


INCANDESCENT LAMPS 


Circuit Company Fixtures City Fixtures 
Under-| Over- Wood | Iron |Brack-| Wood Iron |Spec’! |Brack- 
ground) head | Posts | Posts ets | Posts | Posts Posts ets 
2270 59 3 93 59 2070 98 6 

14 1781) s«1777 | 6 1 4 7 

585 59 69 583 2 

24 3768 | 3768 24 

3881 3881 
2893 | 9558 9495 3 99 60 2681 100 13 


is no twilight there. At 11 o’clock the 
100-candlepower lamps are replaced by 
those of forty-candlepower, and these 
burn all night. 

The power station consists of four 
dynamos—two of thirty kilowatts, one 
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of ten kilowatts, and one of five kilo- 
watts. The entire plant, steel poles, and 
all the fixtures employed were supplied 
: by American firms. 
—___~--___— 
Annual Meeting of the Philadelphia 
Electric Company Section. 

The annual meeting of the Philadel- 
phia Electric Company Section of the 
National Eleetrie Light Association was 

ld on May 15. The entire time of the 
meeting was taken up in the election of 

fficers for the coming season and the 








airman’s annual report. 

This report consisted of a review o! 
e work of the past season and a sur:- 
ary of the reports of the various ecm 
ittees. 

The report 
at the Section meetings are strictly 


secretary’s mentioned 





usiness meetings, the social feature be- 
ng avoided, and recommended that 

reater benefit could be obtained by 
‘he individual members and more eredit 

y the Section if such practice were 

ontinued. 

The membership of the section has 
nereased in the past season 87 per cent, 
which is a most excellent showing when 
t is considered that no inducements 
outside of the educational features are 
ffered to members. This increase -s 
due to the energetic work of the Sub- 
Committee on Membership. 

The Committee on Departmental 
Branches reported that three branches 
had been formed during the past sea- 
son, namely, Meter, Accounting, and 
Commercial Branches, all of which are 
in a flourishing condition, and holding 
regular monthly meetings. The papers 
presented at the meetings of the 
branches are devoted to their particular 
lines of work, which naturally makes 
the papers of vital interest to all in at- 
tendanece. This permits the meetings 

of the local section to be devoted to 
general topics, which are selected so 
as to be of interest to the company at 
large. 

The following officers were elected to 
serve for the ensuing year: chairman, 
Thomas Sproule; vice-chairman, R. B. 
MacCreery; secretary, B. Frank Day; 
executive committee (two-year term), 
J. T. Maxwell, J. D. Israel, C. J. Rus- 
sell, Jos. B. Seaman; (one-year term), 
George Ross Green, P. H. Bartlett, A. 
H. Manwaring, A. R. Granger. The 
treasurer and three members of the ex- 
ecutive committee are to be appointed 
by the president of the Philadelphia 
Electric Company. 
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LETTERS TO THE EDITOR. 


Selective Radiation from Tantalum. 
To the Editor: 

In the abstract of the paper for the 
Physical Society on ‘‘A New Determi- 
nation of the Selective Radiation from 


Tantalum,’’ as printed in the ELECTRICAL 


REVIEW AND WESTERN ELECTRICIAN for 
April 29, a slight error has been called 
to my attention. In the sixth column 
on page 843 the results on the ratio of 
luminous efficiency of tantalum to ecar- 
bon are given to within one decimal 
place, whereas in the original table the 
figure in the second decimal place was 
given as a subscript. It modifies the 
conclusion somewhat to have this sec- 
ond figure omitted. For example, at 
approximate black-body temperature of 
1,780 degrees, by omitting the second 
decimal figure, which was a 7, the lumi- 
nous efficiency of tantalum appears to 
be the same as that of carbon, whereas 
according to our original measurements 
we found it to be different by ten per 
cent. Similarly, by omitting the sec- 
ond decimal figure at the other two 
temperatures the present results are ap- 
parently different from the older re- 
sults, whereas to within the accuracy 
of the measurement they agree quite 
well. The second place was placed as 
a subseript because we could not be 
sure that it was correct to within +1. 
May I ask that you publish the table 
again corrected, since the corrections 
are necessary in justification of the 
conclusions which I stated in the pa- 
per? Epw. P. Hype. 
Cleveland, O., May 17, 1911. 
[The table referred to is reproduced 
Ep. | 


herewith. 





Approximate Black-body 
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SELECTIVE RADIATION FROM TANTALUM. 
Measured Luminous 
Efficiences in 
Lumens per Watt. 
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is practically no limit to the size of the 
lighting unit obtainable with gas.’’ 

Under ordinary pressure (three 
inches of water) using five mantles 
over 600 actual mean lower-hemispher- 
ical candlepower can be obtained with 
fifteen cubie feet of gas. Under high 
pressure (5.6 inches of water) using 
three mantles, over 4,500 mean lower- 
hemispherical candlepower can be ob- 
tained with eighty-five feet of gas. The 
grouping of mantles shows a gain in- 
stead of a loss as the larger quantity 
of gas consumed keeps the lamps hotter 
and therefore the regenerative effect is 
greater, thus increasing the efficiency 
to a greater extent than the loss ocea- 
sioned by the interference of the man- 
tles. 

The mnd-slinging contention as to 
depreciation can easily be overcome if 
contracts were let for so.much actual 
measured candlepower instead of so 
much nominal eandlepower or so many 
kilowatts of current. The recent con- 
tract for lighting Westminster, Lon- 
don, where gas displaces electricity, 
was let on this basis. 

The advantage of electricity in that 
it ean be controlled from the central 
station and the lamps lighted and ex- 
tinguished on time is another back 
number. 

In a large number of progressive 
American cities it has been found good 
practice to use the multiple system in 
all congested districts, and the number 
of lamp-lighters (switch-throwers) is 
increasing rather than diminishing. 

The statement that ‘‘even in Eng- 
land, the gas lamps are being steadily 
crowded out,’’ is one which would ear- 
ry more weight were the statistics 





Corrected Luminous Ratio of the Luminous 
Efficiencies in Efficiency of Tanta- 
Lumens per Watt. lum to that of Carbon. 


Temperature Centigrade. Carbon. Tantalum. Carbon. Tantalum. Present. Previous. 
Results. Results. 
adic eri ovenssen ee seeeenawe 0.373 0.481 0.419 0.519 1.24 1.3 
| reer rrr Tht 1.41 1.70 .59 1.82 1.14 1.15 
STE nc scccdscesscccscecocsescee 3.15 3.56 3.52 3.76 1.07 1.1 








Gas and Electric Street Lighting. 
To the Editor: 

The valuable historical articles on 
street lighting have a flavor of an- 
tiquity which is interesting and amus- 
ing, but why should some of the anec- 
dotes be quoted as having a place in 
the history of today? In your issue 
dated May 13 your contributor states 
that ‘‘when four or more mantles, each 
of 200 or 300 nominal candlepower, are 
grouped together * * * the ad- 
voeates of gas will tell you that there 


given to show that this were the case. 
The facts might be stated in a truer 
light had he said that the time of the 
technical societies in England was be- 
ing taken up by cohorts of vociferous 
votaries of a certain ‘‘system of illumi- 
nation’’ who crowded out the gas 
speakers, just as we have witnessed in 
this country in the past few years. 
Notwithstanding these facts the gas 
business in both countries-is flourish- 
ing as never before. ENGINEER. 
New York, N. Y., May 16, 1911. 
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HARD-DRAWN COPPER WIRE.’ 


RY THOMAS B. DOOLITTLE, 


1877, while aeting as 


fall ot 
for the 


In the 
sell Telephone Com- 
the 
Brass & Copper Company to 
office tele- 


Samuel Cotter was the general 


an arent 


pany, I received an order from 
Ansonia 
connect its and mills by 
phone. 
superintendent of the mills. To him I 
addressed myself, stating that I wished 
to build those lines of copper wire and 
to have the wire drawn under my own 
I well remember his reply: 
build of 


Thereupon he accompanied 


direction. 
‘You 


want to.’’ 


can them gold if you 
me to the wire mill, where he instruet- 
ed the superintendent to detail a man 
to do whatever | required. 

The problem (if it could be solved 
at all was to draw a rod of a given size 
(or number) down to a wire of given 
size (or number) without annealing, 
and in this way to produce a wire with 
the proper tensile strength and ductil- 
ity. A rod of Lake Superior copper 
was procured and the experiment be- 
gan. After repeated trials with rods 
of different the 


many ‘‘holes’’ or dies, in order not to 


sizes and by use of 


crystallize or granulate the metal by 


too much strain, the desired result 
was accomplished, but not until after 
many trials in which we found the 


finished product either too brittle or 
too soft. 

that draw- 
ing the wire eleven numbers produced 
the the 
drawn copper for line purposes is re- 
to the 


numbers 


It is an interesting fact 


result then, and today hard- 
manufacturer 
Although 


trade as 


ferred by as 


‘eleven hard.’’ 
the 


Vv ire, 


the product is known to 


hard-drawn copper and prop- 


erly so known, as the name indicates 


its property of hardness and the meth- 


od of manufacture, the name has no 
contra term, because soft-drawn cop- 
per would be a misnomer. The very 

of drawing eliminates the 


process 
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quality of softness and makes it hard. 

Previous to the introduction of hard- 
drawn copper wire much _ thought 
and large sums of money had been ex- 
pended to get the benefit of the su- 
perior conductivity of eopper for elec- 
tric The first 


corded employment of copper wire as 


line conductors. re- 
a line conductor was its use by Pro- 
fessor Morse in his experimental line 
between Baltimore and Washington. 
The ordinary market wire was used, 
but for the that it would not 


sustain its own weight it 


reason 
was aban- 


doned and iron wire was substituted. 

The next on record was strung by 
the Western Union Telegraph Company 
In this case also the 


This 


in New Jersey. 
ordinary copper wire was used. 
proved unsatisfactory and was taken 
down. An attempt. was made to in- 
crease the tensile strength by doubling 


and twisting it. This was done and 


the wire was put up again. It was 
still unsatisfactory and was again 
taken down. This information I had 


from one who was employed upon the 
work. 

In another experiment steel wire was 
used with a copper ribbon wound spir- 
ally about it. In another ease the cop- 
per ribbon was folded longitudinally 
about the steel wire. In another the 
copper was electroplated on the steel 
This latter was adopted by the 
Rapid Telegraph 


wire. 
American 
on all 
tured by Wallace & Sons in Ansonia, 


Company 
of its lines and was manufac- 
Conn. 

This went the way of all the others 
for the that 
was set up between the steel and cop- 
There 


reason a chemical action 


per which destroyed the steel. 


were many other and equally futile 
attempts along the same line. It is to 
be admitted that the advent of the 


telephone created a great demand for 
eleetrie conductors of high conductiv- 
itv, but it 
consider the amount of money that had 


is unaccountable, when we 


previously been expended and _ the 
amount of work that engineers and 





we 


given to the subject, 
that it had occurred to no one to ayail 
themselves of the 
thing—hard-drawn 


inventors had 


simplest possible 
wire, un 
speaking, there 


“wet 


copper 
less, metaphorically 
was no sailor present to suggest 
ting the rope.’ 

The work of connecting the several 
mills, offices, and residences of the offi 
of the company 
ried on to completion, all lines beiny 


cials brass was ear 


of hard-drawn copper. A switchboard 
was placed in the office of the brass 
mill and placed in charge of Charle 
A. Cotter, son of the general superin 


tendent. This was, undoubtedly, th: 
first private-branech exchange in thx 
world. 

One ecireuit was connected to thi 
freight house of the Derby & New 
Haven Railroad, which could be and 


was, occasionally connected through 
to New Haven. 
discontinued on the complaint of the 
Connecticut Telephone Company on the 
ground that it was a telephone ex- 
change and that it, the Connecticut 
company, held exclusive rights for ex- 
change purposes in the territory. <A 
portion of the wires in the Bridgeport 
exchange were of hard-drawn copper 
these continued in service for 


This exchange was 


and 
seventeen years, 
displaced by underground cable. 

The wire showed no deterioration. | 
had the greatest difficulty in trying to 
introduce this wire. I urged it upon 
several companies, including the West- 
ern Union Telegraph Company. At 
last I secured the promise of a com- 
pany to make tests of it, provided the 
wire could be furnished at the cost of 


or until they were 


iron. I made the proposition to the 
Antosia Company without success. One 
day I met Col. Fred Mason, president 
of the Bridgeport Brass Company, who 
said to me: 

‘*Doolittle, there should 
thing in the telephone field that would 
interest us.”’ 

‘*There is,’’ I replied, ‘‘but you wire 
people have no sand.”’ 


be some- 
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‘What do you mean?’’ said he. 

“You will not do what I ask,’’ I re- 
plied. 

‘Now wait; I will do anything you 
ask.’ he said. ‘‘Now, go ahead.’’ 

| explained that I wished him to 
furnish a given amount of hard-drawn 
copper wire at the price of iron, pound 
for pound. 

‘| will do it,’’ 
your order.’’ 

immediately went to the manager 

of the telephone company and made 
arrangements for him to send in his 


he said. ‘‘Send in 


I went on’a long business trip 
informed 
I went 


order. 
and when I returned was 
that the wire had been strung. 
to the place to see it and make a test 
and found, much to my surprise and 
disgust, that they had strung common 
market wire, cotton covered. They 
said in explanation that, it being an 
experiment, they had ordered cotton 
covered wire so that, if it proved a 
ure, it could be taken down and 
used for inside wiring. Of course it 
proved a failure. The first rain soaked 
the cotton and the whole line sagged. 
in another case I had almost per- 
suaded the management of a company 
string a metallic circuit of copper 
ire between two important cities, but 
last they weakened and, instead of 
at, they strung a number four iron 
ith a ground eireuit. The unusual 
ze and conductivity of this wire only 
served to inerease the induction to a 
oint where it was almost impossible 
to talk over it. The fact that the hard- 
rawn copper wire had been in suc- 
‘ssful use for about five years ap- 
eared to have no weight. 
The objections to hard-drawn ecop- 
er, without any investigation what- 
soever, were of many kinds. That it 
was too costly; that it would stretch 
ind sag; that it would not stand ex- 
posure to the elements; that the struc- 
‘ure of the metal was impaired by the 
rocess of drawing; that the conduc- 
tivity was reduced to a point where it 
vould be little, if any, better than iron; 
that it would be stolen, ete. The most 
amusing objection was that it would 
expand from heat of the sun, and not 
contract to normal when-cool. Some 
one said that if this was the ease, it 
was foolish to draw the wire, for it 
would only be necessary to lay a rod 
Then 


f 


of copper wire out into the sun. 


with a few hot days and cool nights 
it would draw itself. 
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William Wallace went to the trouble 
to refute the latter objection by sus- 
pending 200 feet. He then placed a 
graduated scale midway between the 
two supports and turned on an electric 
current. This heated the wire and the 
expansion caused it to drop down the 
seale. The wire was then allowed to 
cool, when it gradually returned ex- 
actly to its original position on the 
seale. 

Finally, the subject was brought to 
the attention of Theodore N. Vail, then 
general manager of the American Bell 
Telephone Company. He, with his 
usual comprehensive grasp of things, 
authorized me to build a metallic eir- 
euit of hard-drawn wire be- 
tween New York and Boston. When 
Mr. Vail inquired of me regarding the 
manufacture of the wire, I related to 
him the experience of Colonel Fred 
Mason of the Bridgeport Brass Com- 
pany, and explained to him that his 
company was loser some hundreds of 
dollars, and that it would be only fair 
to give them the contract. 

Mr. Vail asked me to send for Colo- 
nel Mason, which I did, and a contract 
was made with him, specifying that 
the wire should be drawn under my 
personal supervision. The wires were 
strung on the poles of intervening com- 
panies between New York and Boston 
as far as their lines extended, the gaps 
being filled with new lines. A contract 
was made with the S. N. E. T. Com- 
pany to string the wires and build the 
necessary lines. The work was placed 
in the direct charge of J. K. Butler. 

In December, 1877, I sent samples of 
the first hard-drawn copper that was 
made to Boston for tests. After a year 
of exposure I sent another sample. In 
February, 1881, at the request of 
Thomas A. Watson, engineer of the 
Bell Telephone Company, I made a re- 
port on the condition of the wire and 
forwarded samples of both the old and 
new wire. My report was referred to 
Mr. Vail, who instructed Dr. W. W. 
Jaques, electrician, to make a test of 
the wire for conductivity, as compared 
with soft-copper wire, and also as com- 
pared with iron wire, and as well with 
the new hard-drawn copper wire that 
had not been in service. There was 
shown to be no perceptible deteriora- 
tion in any way. 

On this last test and report I built 
great expectations, and rightly, for the 
product had proved in beyond any 


copper 
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reasonable doubt. These expectations 
were for the general interest of the 
telephone business, and the public, and 
not on account of any monetary reward 
by reason of a proprietary claim, as 
will be seen. 

Soon after the wire had been in pub- 
lie use, I consulted my attorney, Wil- 
liam Cranech Melntire, of Washington, 
D. C., regarding the possibility of cov- 
ering the product with a patent. After 
hearing my story, he advised me that 
a patent could be secured as a ‘‘new 
article of manufacture.’’ He _ then 
drew the specifications and waited for 
my order to apply for patent. 

At the expiration of two years, after 
the wire had been in public use, the 
time had expired within which, under 
the law, a patent could be issued. I 
had made no progress in extending the 
use of hard-drawn copper wire beyond 
the system of the Ansonia Brass & Cop- 
per Company and my own telephone 
exchange in Bridgeport, Conn. 
not in a financial position to take any 
financial chances whatsoever, and so 
the subject of a patent was dropped. 
The production of the wire having 
waited for the man with knowledge of 
the subject and its application, so its 
development awaited a man with finan- 
cial backing, ability and broad com- 
prehension of its possibilities. 

Accordingly, in 1883, six years after 
hard-drawn copper wire had been in 
constant and absolutely successful 
service, General Manager Theodore N. 
Vail commissioned me to build a metal- 
lie cireuit of number twelve Birming- 
ham gauged hard-drawn copper wire 
between Boston and New York. The 
cost of this experiment was estimated 
at about $70,000. It must be remem- 
bered that in those days and within 
the telephone interests, $70,000 was a 
very large sum of money, and in my 
opinion no man in or outside of the 
telephone business other than Mr. Vail 
would have had the courage to under- 
take the enterprise. I heard it re- 
ferred to derisively as ‘‘Vail’s baby ’’ 

On account of the indifferent sue- 
cess with iron grounded circuits there 
was a general apathy throughout the 
country regarding toll lines. 
difficulties were encountered in build- 
ing the lines and stringing the wires. 
Not the least of these was the ineclem. 
ent season. Mr. Butler stated to me 
that his men had not a dry thtéad upon 
their backs for two months. Notwith- 


I was 


Many 
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standing this, the work was pushed 
vigorously in rain or sunshine. 
At this time all the wires 
overhead, consequently our copper cir- 
cuit had to be strung through the net- 
work of every intervening city on poles 
and over housetops. When at last the 
lines were completed and ready for 
test, the industrious stringing of ex- 
change wires in the intervening cities 
kept us in trouble almost constantly. 
Five minutes with an absolutely clear 
line was a rarity during the day. Most 
of the testing and calculations were 
made at night. The blasting of rock 
in Westchester county frequently tore 


were 


down our lines. 

I shall not forget one scene when all 
of the directors of the Bell Telephone 
Company filed into my little room at 
the corner of Greenwich and Liberty 
Streets, with solemn tread, for the pur- 
pose of testing the new copper circuit. 
I had arranged for men to patrol the 
whole distance between New York and 
Boston for this occasion. Everything 
had been working perfectly; conver- 
sation was carried on between the two 
cities as though it were only a block 
distant. 

I was in a state of nervous tension, 
as I understood this to be the deciding 
hour. I ealled for the laboratory in 
Boston and got no response; we waited 

called again and again. My assist- 
ant, E. H. Lyon, made a galvanometer 
of the circuit which indicated a 
line. There was no induction. 
a half hour the directors filed 


test 
clear 
After 
out. 
I called the test station on the north 
side of the Harlem river and received 
no response. I then sent a man to 
Harlem who, in the course of two 
hours, reported to me that a tugboat, 
towing a lumber barge, had caught our 
cable and taken out about 250 feet, 
and that both of our wires were 
grounded in the bottom of the river. 
A few days served to repair the dam- 
age, a test was made by the directors 
from the Boston end of the line, and 
the result was then approved. During 
the time that the test and experiments 
were being conducted, I was visited by 
Messrs. Preece, of England; Wabner, 
of Germany, and Berton, of France, 
each at the head of the telegraph and 
telephone department of their respec- 
Each climbed the three 


tive countries. 


long flights of stairs leading to my lit- 
tle den, 


after which each returned 
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home and immediately instituted the 
manufacture and use of hard-drawn 
copper wire. The Postal Telegraph 
Company was the first of the tele- 
graph companies to adopt it in this 
country, its whole system being built 
of it. 

On August 15, 1885, the American 
Telephone & Telegraph Company was 
organized with Theodore N. Vail as 
president, myself as vice-president, 
and Edward J. Hall as secretary and 
general manager. Mr. Hall, who had 
an extraordinary fitness for the posi- 
tion, was made the executive head. My 
position was tentative, and | soon re- 
signed and resumed my work on the 
broad lines of development throughout 
the country. 

The development of the American 
Telegraph system was 
copper was 


Telephone & 
rapid, hard-drawn 
generally adopted for toll lines and 
very largely for exchange lines 
throughout the world, and its use is 
As far back as 


wire 


constantly increasing. 
1896 the output for the year in this 
country alone was upwards of eighty 
million pounds. 

With regard to the manufacture of 
hard-drawn copper wire in recent 
years, great improvements have been 
made in the process of manufacture, 
which cover all operations from the in- 
got to the finished product. When my 
experiments were made, it was the 
practice to roll a billet of copper, say 
of six or eight inches in width, into a 
long sheet and then, after being an- 
nealed, it was taken to a slitting ma- 
chine and slit into square rods. 

These rods were tapered by means 
of a hammer, in order that they might 
be inserted far enough through the 
drawing die to be grappled on the op- 
posite side, after which they were 
ready to be drawn into wire. This 
method of starting with a square rod 
had disadvantages for the reason that 
the corners were likely to lap and fold 
over in the process of drawing, there- 
by producing flaws or bad places in 
the wire, these flaws becoming more 
and more troublesome in the smaller 
sizes of wire. After having been 
drawn through a certain number of 
‘tholes,’’ the surface requires that it 
should be annealed before any further 
reduction in size is practicable. The 
new process is substantially as follows: 

DESCRIPTION OF NEW PROCESS. 
The copper is received from the 
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smelting works in the form of Wire 
bars, which are approximately fifty- 
four inches long, with an average dj- 
ameter of about three and three. 
fourths inches, and weigh about 200 
pounds each. These are delivered as 
commercial copper wire bars. 

The first operation is to put the bars 
into what is termed a ‘‘continuous 
furnace,’’ bars going in at one end of 
the furnace and taken out at the other 
In their passage through they 
heated to about 950 degrees centigrade 
at the rate of about two bars per min 
ute. 

The heated bars are then put 
through a series of grooved rolls. Eac! 
succeeding groove being smaller, the 
result is a reduction of the three and 
three-fourths-inch bar to a diameter o} 
five-sixteenths inch. These no\ 
called rods, and are taken up on 
reel in the form of a coil about thirty 
inches in diameter. These coils ar 
then taken from the hot-rolling de- 
partment and are cold at that time. 
They are then plunged into a bath of 
sulphurie acid and water for the pur- 
pose of removing whatever oxide has 
been formed in the hot-rolling opera- 
tion. After about twenty minutes in 
this solution, the oxide is removed and 
the rods are then taken and thorough- 
ly washed with clean water under a 
high pressure from a hose; after which 
they are immersed in a vat containing 
a lubricant of tallow and soap. The 
rods are now ready for the drawing 
process. 

The rods are substantially drawn on 
what is termed by wire manufactur- 
ers a ‘‘continuous wire drawing ma- 
chine.’’ That is to say, the five-six- 
teenths-inch rod goes in at one end of 
the machine, and, after passing 
through several dies, each one reduc- 
ing the diameter and hardening the 
wire, it finally is drawn around a block 
to the finished size, say 0.104 inch. 

In making this reduction, the cop 
per is reduced in diameter from num 
ber one wire gauge to number twelve 
wire gauge or, in technical terms, the 
wire is ‘‘eleven numbers hard.’’ This 
process gives the wire the greatest 
amount of tensile strength possible 
from commercial copper and yet pre- 
serves its elasticity. The cost of pro- 
duction is enormously reduced by the 
new process. Whereas, under the old 
process, a very skilled workman was 
required for each single drawing, an 


are 


are 
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attendant is now able to care for sev- 
eral continuous drawing machines that 
are run at a speed unapproachable by 
the old method. In the smaller sizes 
of wire, diamond dies are employed 
which, in themselves, represent a very 
considerable investment. 

Commercial copper in its soft state 
has a tensile strength of about 28,000 
pounds per square inch, with an elon- 
vation of about thirty-six per cent, and 

vy the cold-drawing process above de- 
scribed the tensile strength is increased 
by each number drawn, and the elon- 
cation is reduced; therefore when the 
opper wire is drawn eleven numbers 
hard it has a tensile strength of about 
64,600 pounds per square inch, with 

n elongation of about one per cent. 
(he wire is then taken from the wire- 
drawing blocks, so called, and is care- 
ully inspected for tensile strength, 
elongation, torsion and conductivity. 
[he inspected wire is then carefully 
packed by wrapping each coil with 
burlaps, so that it does not become 
bruised or damaged in any way by 
transportation. 

The cost of hard-drawn copper wire 
fuetuates with the price of ingot cop- 
per and at present writing is quoted 
as sixteen cents per pound. The rela- 
tive cost of copper and iron wire, say 
of number twelve, is three and three- 
fourths cents for iron and sixteen 
cents for copper. 

The advantage of copper over iron, 
hesides what is shown in the table here- 
with, is that it is practically indestructi- 
ble, except from mechanical injury, 
and if it receives mechanical injury it 
ean be made over into new wire at a 
eost of about two cents per pound, 
while iron, which is subject to rapid 
deterioration from rust, is worthless 
when taken down. 

The output of hard-drawn copper 
wire has steadily increased from year 
to year. 

The comparative properties of num- 
ber 12 N. B. S. gauge copper and iron 
wire are given in the following tables, 
this being the size in the largest gen- 
eral use as telephone toll-line conduct- 
ors. 

The wires of a pair are supposed to 
have a separation of twelve inches on 
centers. In calculating the inductance 
and effective resistances, a frequency 
speed (2™N) of 5,000 has been taken, 
while assuming a permeability of 100 
for the iron wire. 
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The following tables have been re- 
vised by Dr. Jewett through the cour- 
tesy of J. J. Carty, chief engineer: 


B. 8. 


microfarads. 


in Milhenries. 
Miles equal to one Mile 


Electrostatic Capacity 
No. 12 N. 
Diameter in Mils. 
Resistance per Wire-Mile 
1 68 degrees Fahrenheit in 
-* Inductance per Pair Mile 
Effective Resistance per 
Wire-Mile in Ohms. 
Electrostatic Capacity 
per Pair Mile Micro- 
Hard-drawn Copper for 
Telephone Transmission 


-1 8350 1.02 


.2 8350 1.00 
-0 8350 0.26 


we 
oa 
a 


Soft copper.... 
Hard drawn 


4 


on 
~ 
309 
no 

a 
ao o 


w 
an oO 


No. 12 N. B. S. 
in pounds, 
Tensile Strength 
in pounds, 


Diameter in Mils. 
Torsion in Six Inches. 


Weight per Wire-Mile 


> 


290 
550 
450 


Soft Copper 104 
Hard drawn copper 104 
Iron B. B 104 


uo 
‘ 


nwo 
es) 
Clenor 
®-S Elongation in per cent. 


st) 
Oleg] 
www 
= 


The above figures represent average 
commercial conditions. The ordinary 
commercial copper wire is assumed to 
have a conductivity of ninety-nine per 
cent of that of pure soft copper, while 
that of the hard drawn is ninety-seven 
per cent. 

Much of added interest could be 
written were the writer to disregard 
trade secrets. 
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Meeting of the Southwestern Telephone 
and Telegraph Company. 

The district and commercial manag- 
ers of the Southwestern Telephone & 
Telegraph Company met at Fort 
Worth, Texas, on May 12 and 13, the 
business of the meeting consisting of 
the reading of papers on various tele- 
phone and telegraph subjects. Papers 
read were as follows: ‘‘Interdepart- 
ment Relations,’’ by H. D. McBride; 
‘*Duties and Responsibility of a Com- 
mercial Manager,’’ H. M. Cox; ‘‘Rela- 
tion Between Manufacturers and Tele- 
phone Companies,’’ Paul Joslin; ‘‘Per- 
sonality as a Commercial Asset,’’ R. D. 
Laney; ‘‘The Relation of the Manager 
to the Telephone Industry from the 
Plant Standpoint,’’ Louis Rosenberg; 
‘*Proper Methods of Developing Rural 
Business,’?’ R. W. Williams; ‘‘Tele- 
phone Accounting,’’ F. E. Bedlow; 
‘*Sale of Service, and How to Develop 
Business,’’ J. M. Corrol; ‘‘Collection 
Methods,’’ H. G. Brickhouse; ‘‘Pre- 
paring Directory Copy,’’ G. H. Yet- 
man; ‘‘How to Develop Small Ex- 
changes,’’ H. D. Philipps. 
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A Strange Prophecy and Its Fulfill- 
ment. 

In 1865, Wendell Phillips, the mel- 
lifluous Boston orator, made an address 
on a public occasion connected with 
the schools of that city, when, after ex- 
patiating on the wonders of the tele- 
graph and the Atlantic cable, which 
were then of recent date, further stated 
that he confidently expected that in 
forty years messages would be sent 
without the use of wires or submarine 
cables. 

Strange to remark, it was forty 
years later, or in 1905, that the 
achievements of Marconi fully estab- 
lished the truth of the prophecy. 

Although his experience and sur- 
roundings were academical in their 
trend, Phillips was a close student of 
science and inventions, and his lecture 
on the lost arts represented years of 
investigation. 
~ —— oe 

Telephone Cable Installation. 

At a recent meeting of the Philadel- 
phia Telephone Society, James Cun- 
ningham, supervisor of construction of 
the Bell Telephone Company of Penn- 
sylvania, read an interesting paper on 
**Construction,’’ which was reprinted 
in the May 15 issue of The Telephone 
News. In this paper is given the re- 
sults of experience with both under- 
ground and aerial cable installation. 
Various economical methods of rodding 
and pulling cable into conduits and 
drawing it out are described, also quick 
methods of setting poles and stringing 
overhead cable on them. 


own 
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Hudson & Manhattan Traffic. 

The recent report of the Hudson & 
Manhattan Company shows an increase 
of forty-seven per cent in the number 
of passengers carried this year over 
that carried last year. During the 
month of April the total number of 
passengers carried was 4,842,248, com- 
pared with 4,164,024 for April, 1910. 
This is an increase of sixteen per cent 
over the previous year. This gives a 
daily average of 161,408 for April, this 
year, as against a daily average of 138,- 
801 in 1910. 

———_»-e_____. 
A Large Swedish Power Plant. 

A Swedish water-power plant which 
was recently put in operation at Ve- 
mark in the province of Telemarkon, is 
said to be capable of developing 145,- 
000 horsepower. There is in the river 
a fall of about 1,400 feet. 

















The Driving of Hoisting Engines by 
Induction Motors. 

In a paper dealing with this subject 

presented before 

Electrical 


which was recently 
the 
Engineers, H. J. S. Heather brings out 
features in fa- 


for this 


British) Institution of 
a number of significant 
vor of the induction motor 
class of service. 

For hosting and winding work on a 
polyphase system of electric supply the 
direct application of the driving power 
of the induction motor has not hitherto 
been so general as its indirect applica- 
tion through the medium of continuous- 
current plant operated on the Ward- 
Leonard control system, with or with- 
out the Ilgner flywheel. The principal 
causes which have prevented the adop- 
tion of the less costly direct induction- 
motor drive have been, first, the losses 
arising from the waste of energy in the 
rheostatic control; and, secondly, the 
difficulties arising from the nature of 
the relations between torque, speed, 
and resistance in the secondary circuit 
of the induction motor. 

Some tests carried out by the author 
on a three-phase hoisting unit for the 
Village Main Reef Gold Mining Com- 
pany in 1906 convinced him that the 
first of these two objections was more 
The author then 
the over-all effi- 
ciency—that is, the relation be- 
tween the foot-pounds of useful work 
done in lifting rock in the shaft, and 
the input into the system (measured, 
kilowatt-hours), which 
compare on equal terms 
with the most satisfactory results that 
he has seen given for a converter sys- 
tem. It should be mentioned that in 
these tests the circumstances were un- 
favorable to the three-phase motor, as 
the distance hauled through was short 
and the drive was through a reduction 
gear. 

It is therefore with the second ob- 
jection only that the author deals. It 
is obvious that if the control of the 
direct-coupled three-phase motor can 
be made as safe and simple as that of 


or less groundless. 


obtained figures for 


for 


of course, in 
practically 








Industrial Power 


of the 


the continuous-current motor 
Ward-Leonard set, the extra risk in- 
volved by the use of the continuous- 
current generator and the three-phase 
motor driving it, as links in the chain 
of power supply, will be prevented, 
and the balance of security will be in 
favor of the direct three-phase drive. 
In hoisting operations where men are 
raised and lowered security is the con- 
sideration of paramount importance. 

It will accordingly be necessary in 
the first place to investigate wherein 
lies the acknowledged simplicity of the 
Ward-Leonard control. in this system 
there is a continuous-current winding 
motor in which the field strength is of 
constant value, being derived from a 
separate source of supply and of fixed 
direction. The current passing through 
the armature of the motor is adjustable 
both in value and direction. This re- 
sult is secured by regulation and re- 
versal of the field of the continuous- 
current generator, the armature of 
which is connected to that of the hoist- 
ing motor. This continuous-current 
generator is driven at practically con- 
stant speed by a motor connected to the 
main power-supply system. The result 
of these arrangements is that the torque 
exerted by the hoisting motor is pro- 
portional to the current passing 
through its armature, and a reversal of 
this current causes a reversal of the 
direction of the motor torque. When 
the torque is in the direction of the 
hoisting motor’s motion the motor is 
putting out mechanical work, but when 
the torque is opposing the motion, as 
in braking or in lowering a load more 
slowly than it would fall under the 
action of gravity, the hoisting motor 
changes its function and becomes a gen- 
erator, driving as a motor the machine 
which under the former circumstances 
had been acting as a generator. The 
motor connected to the supply mains 
now, also, reverses its function and be- 
comes a generator, forcing into the sup- 
ply mains electric power derived from 
the descending load in the operation of 
braking. The control is therefore re- 
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generative, and it becomes possible to 
utilize a large proportion of the power 
which would otherwise be wasted. 

The method of control above de- 
seribed is usually effected by the shift- 
ing of an ordinary starting lever back- 
wards or forwards from a central posi- 
tion. When the lever is in the central 
position no current is supplied to the 
field magnets of the continuous-current 
generator from the separate exciting 
machine. When the lever is moved 
more or less forward, more or less cur- 
rent in one direction is supplied to 
these magnets. A greater or less elec- 
tromotive force is then produced in th 
armature, whieh, as before mentioned, 
rotates at a constant speed. If the 
hoisting motor is at rest, and so, in 
spite of being constantly excited, is 
producing no electromotive force, the 
generator electromotive force drives a 
current through the motor armature, 
producing a torque which, if large 
enough, starts the motor. The back 
electromotive force then produced 
tends to reduce the current and the 
torque, and to keep this latter at a 
constant value more and more current 
has to be sent through the generator 
field windings, this being effected by a 
further movement of the regulating 
lever. 

A backward movement of the lever 
will at any moment reduce or reverse 
this torque, the latter bringing into 
play the regenerative action above re- 
ferred to. 

It will be seen that this method of 
control is of the utmost simplicity, and 
that it has the very great advantage of 
being regenerative in its action. 

As regards the question of simplic- 
ity, the main points to be noted are: 
(1) That the electrical operations ecar- 
ried out by the movement of the con- 
trol lever are the cutting in or out of 
the resistances in the circuit of the gen- 
erator field magnets and the reversing 
of the connections with the exciter bus- 
bars; (2) that a movement of the lever 
in one direction tends to increase the 
torque of the hoisting motor in a di- 
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rection which may be called the posi- 
tive direction of rotation, while a 
movement of the lever in the opposite 
direetion tends to decrease the torque 
of the hoisting motor in the positive 
direction of rotation. If it is borne 
in mind that a torque in the positive 
direction when decreased to a value 
below zero becomes a torque in the neg- 
itive direction, the above statement 
covers the whole of the relation be- 
‘ween the movement of the regulating 
ever and the torque of the winding 
otor. It must, Ifowever, not be for- 
otten that a variation in speed, with 
fixed position of the control lever, will 
use a change in current and torque 
wing to the variation of the electro- 
otive foree produced by the constant- 
excited hoisting motor. This, of 
uurse, happens when the torque ap- 
ied is either more than sufficient or 
ss than sufficient to produce motion 
ith uniform velocity. (3) That to a 
efinite torque corresponds a definite 
alue of the current flowing in the ar- 
natures, so that a polarized ammeter 
lways affords an indication of the 
mount and direction of the torque. 
‘he torque so indicated is entirely in- 
lependent of the speed at the moment, 
ind the eurve showing the relation be- 
ween current and torque is a straight 
line if armature reaction is small 
nough to be neglected. The ammeter 
consequently can be, and in practice 
actually is, used by the engine-driver 
as a torque indicator, though it is not 
known by this name. 


Although it is a point that is not 
being dealt with at present, it should be 
noted in passing that regenerative ac- 
tion is inherent in this method of con- 
and introduces no 
complications of any sort. In facet, if 
the regenerative action becomes inop- 
erative or partially inoperative, as, for 
instanee, in the ease of the opening of 
the main circuit-breaker forming the 
connection to the supply mains, the 
method of control becomes unworkable 


trol, accordingly 


as regards both driving and electrical 
braking. 

With all continuous-current machin- 
ery the question of speed depends upon 
the voltage, which may be regulated in 
two ways. One way is that described 
above, by regulating the field strength, 
and the other is by absorbing more or 
less of the available voltage of supply 


in resistances. The wastefulness of the 


latter method, usually called the rheo- 
static method of control, is obvious and 
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well known. In simplicity it compares 
on equal terms with the other, the elec- 
trical operations being identical, but as 
they affect the main instead of a field 
circuit, the scale on which they are con- 
ducted is larger. 

With induction motors the only sim- 
ple method of speed control, that of 
inserting resistance into the secondary 
circuit, is comparable when hoisting, so 
far as wastefulness is concerned, with 
the rheostatic control of continuous- 
current motors. In each case a definite 
torque at a speed between full speed 
and zero can only be secured by using 
the full power that would correspond 
to it at full speed. In the case of the 
continuous-current motor the difference 
between the full speed power and that 
corresponding to the speed desired is 
dissipated as heat in a series resistance ; 
in the induction motor the difference 
appears as electrical output of the sec- 
ondary member of the motor, that is, 
usually, the rotor, and is then ordinar- 
ily converted into heat in an external 
resistance. 

Both in simplicity of operation and 
wastefulness, therefore, the induction 
motor and the rheostatically controlled 
continuous-current motor are on a level 
when hoisting at speeds below full 
speed. 

When lowering loads at speeds be- 
low full speed the continuous-current 
motor can be operated with rheostatie 
control in two ways. The more eco- 
nomical is to eut off the supply of cur- 
rent to the motor armature and allow 
the 
which it is capable of 
speeds, absorbing in the resistance the 
whole of the power generated. The 
power derived from the mains during 
this operation is only that required for 
excitation. The complication, however, 
of switching off the mains from the mo- 
tor armature and _ short-cireuiting it 
through the resistance is introduced, 
and it becomes necessary to 
both these movements to bring the mo- 
tor absolutely and steadily to rest by 
electrical means. 


motor to operate as a generator, 


doing at all 


reverse 


The alternative method, more waste- 
ful in power, but simpler in operation, 
is to leave the motor connected to the 
mains, to take from them the current 
corresponding to the desired motor 
torque, and to absorb in the resistance 
both the power represented by this cur- 
rent and that produced by the hoisting 
motor, now operating as a generator 
driven by the descending load. Since 





1067 


at full lowering speed the winding mo- 
tor voltage (if the machine may still be 
called a motor when operating as a gen- 
erator) will be about equal to the line 
voltage, the resistance has to be large 
enough to absorb about twice the full 
normal output of the motor. 

The action of the induction motor 
when lowering loads may be considered 
as almost exactly similar to the latter 
of the above described actions of the 
rheostatically controlled continuous- 
current motor. It is equally simple and 
equally wasteful. 

Both for lifting and lowering loads, 
therefore, it may be said that the elee- 
trical operations involved are the cut- 
ting in and out of resistances in the 
circuit of the generator fields and re- 
versing them, so exactly the same op- 
erations in the motor-armature circuit 
will give complete rheostatic control of 
a continuous-current and the 
cutting in and out of resistances in the 
secondary circuit of an induction motor 
combined with the reversing of the 
primary connections will give an equally 
simple method of induction-motor con- 
trol. Equally simple methods of hoist- 
ing-engine motor control being there- 
fore available, it follows that the direct 
induction-motor drive usually 
have by far the best over-all simplicity, 
as practically all heavy transmission 


motor, 


must 


work is done on the three-phase sys- 
tem, and consequently whenever contin- 
uous-current motors are employed some 
form of converter is a necessary addi- 
tional complication. 


zi biaasin 
New Haven’s Cos Cob Plant to Be En- 
larged. 

To the present plant of the New 
York, New Haven & Hartford Railroad 
Company at Cos Cob there is to be 
added an extension providing for four 
4,000-kilowatt which 
three will be installed immediately. The 
capacity of the power house will thus 
soon be more than doubled. 

The enlarged power plant will be 
used not only for operation on the main 
system, between Stamford and New 
York, but also for the Harlem division, 
for the Stamford Railway System, for 
the New York, Westchester & Boston, 
which is to be partly opened next au- 
tumn, for the Mamaroneck, White 
Plains & Tarrytown line, and for elec- 
trie lighting in Greenwich. Sufficient 
power will also be supplied by the new 
plant for electrical service eastward 
upon the main line to a point half way 
between Cos Cob and New Haven. 


generators, of 









1068 


ELECTRICAL REFRIGERATION IN 
THE ICE-CREAM BUSINESS. 


BY R. L, LLOYD. 


There is no application of artificial 
that 
savings over the use of ice, either nat- 
ural or artificial, than are experienced 
in the manufacture of ice cream. To the 
thinking individual this is more or less 
the very low 


refrigeration will show greater 


evident on account of 
temperatures required, and the necessi- 
ty for using an additional agent, viz., 
salt, with the ice to obtain the desired 
result. 

The use of ice cream is ever becoming 
more and more popular and its con- 
sumption is constantly on the increase. 
Winter as well as summer now has its 
regular demand for this popular Ameri- 
can dish, and many of the progressive 
ice-cream makers are installing refrig- 
erating machines, not only to economize 
but 
much of the wet, disagreeable part of 


also to save labor and to avoid 
the work. 

Practice, prices and conditions must 
necessarily vary over a large country 
like the United States, but let us assume 
some figures as average and make a 
comparison between the use of an ice- 
and-salt mixture and a motor-driven re- 
frigerating machine in an ice-cream 
plant of a size suitable for a retail 
dealer. 

According to Hart, twelve gallons of 
ice cream per hour per ton of machine 
capacity is a fair figure for making 
and hardening. Assume ice-costs $4.00 
per ton: salt 0.5 cent per pound; a rate 
of six cents for electric power; and an 
average use of 400 pounds of ice and 
100 pounds of salt per 100 quarts of ice 
cream, made, hardened and disposed of 
each twenty-four hours. 

400 pounds of ice at 20 cents per 


100 pounds 
100 pounds of salt at 50 cents per 


Pe ED wencssvecceseoweds 0.50 
Salt and ice per 100 quarts......$1.30 
Salt and ice per 400 quarts...... $5.20 

A two-ton machine with a five-horse- 
power motor would be the proper 


equipment for this size business and 
would probably be operated eight or 
ten hours per day, for although four 
hours only would be oceupied in mak- 
ing the ice cream, additional running 
would be necessary to keep the brine 
cold for the hardening and keeping. 

The fixed charges on a plant costing 
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$1,800 should be well under $350 per 
year. But we will allow $1.00 per day 
for fixed charges, oil, waste, ete. The 
actual power used will be three kilo- 
watts. 

30 kilowatt-hours at 6 cents......$1.80 


PImOG GRATHOR, GEC. 2c ccscccsves 1.00 
Total cost for 400 quarts....... $2.80 
Saving over ice and salt......... $2.40 


This is a saving over ice and salt of 
forty-six per cent. 

Reducing this to smaller quantities 
we have as follows: 

Cost of ice and salt per quart of 

8 ee 1.3 cents. 
Cost of electrie power to refrig- 

erate one quart of ice cream.0.45 cent. 

The above figures are conservative 
and would show similarly to the advan- 
tage of the wholesale maker; for al- 
though the proportion of ice per 100 
quarts would be slightly reduced, so 
also would the rate for electricity when 
purchased in larger quantity, and so 
also would the proportion of fixed 
charges. 

The ordinary method for the hard- 
ening process used by the retail deal- 
er is the brine tank arranged to ac- 
ecommodate the requisite number of 
twenty and forty-quart cans in a dou- 
ble row. A perforated false lid keeps 
the cans in their proper positions, or 
individual collars on perforated cyl- 
inders may be used. The latter are not 
advisable on account of hindering to 
some extent, freedom of movement of 
the brine. Direct-expansion piping is 
arranged within this cabinet around or 
between the cans and sufficient cirecu- 
lation is obtained by gravity and con- 
vection resulting from the difference of 
temperature. From zero to six or eight 
degrees Fahrenheit is the desired point 
reached. 

Sometimes this same cabinet is drawn 
on for the brine used for circulation 
through the freezer while making the 
ice cream. It is then passed through a 
brine cooler in order to rapidly reduce 
its temperature and make it more ef- 
fective against the relatively high tem- 
perature of the ice-cream mixture. 

The preferable method is to have a 
second and much smaller tank of brine 
for this purpose alone, leaving the hard- 
ening tank to more uniformly take care 
of its own branch of the work. In eith- 
er case the brine cooler is used, but 
with the latter method, more positive 
and ready results are obtained. 

With the wholesaler, the dry-harden- 
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ing method is considered the best engi- 
neering practice today. For this pur- 
pose a well insulated and vestibuled 
room is arranged with shelves on which 
are placed the cans of freshly made 
soft ice cream. A loft or bunker above 
the room is filled with direct-expansion 
ammonia piping and a revolving fan 
air constantly circulating 
among the pipes, down over the cans 
and up again at the other end of the 
room. By this method results are quick 
ly secured, the ice cream is rapidly 
hardened and there ws no large body of 
brine to either be cooled down on start- 
ing the machine or to heat up after 
shutting the machine down. This is the 
condition desired by the wholesaler 
whose chief aim is to pass his product 
on just as soon as possible and not to 
earry stock over from day to day. 

Fig. 1 illustrates a plant of this char- 
acter. On the left is seen one end of 
the hardening room with a small door 
for passing in the cans. It is arranged 
on the plan above mentioned, but is 
double, 7. ¢., there are two rooms, one 
on either side of the vestibule, or en- 
try passage. In the center of the pic- 
ture is the refrigerating machine, a 
twin York compressor of thirty-ton rat- 
ing. The sixty-horsepower motor in the 
foreground drives through the medium 
of a silent chain. This plant is an ex- 
cellent example of modern engineering, 
but has not been in operation sufficient- 
ly long to supply any useful data. 

The attention will next be directed 
toward the other extreme of size with 
the examination of some retail dealers’ 
plants. 

An ice-cream maker and confectioner 
installed a two-ton Larsen-Baker refrig- 
erating machine to make and harden 
ice cream, cool a soda fountain and 
drinking water, cool a chocolate candy 
cabinet and refrigerate a food box for 
his family use. Brine from the main 
tank in the cellar is circulated by a 
small triplex pump with a capacity of 
ten gallons per minute, to the various 
equipments to be cooled. This is a 
brine system. All of the ammonia 
piping is located in the tank just men- 
tioned and the cooling work is accom- 
plished by the circulated brine. Valves 
control the various pipe leads and any 
of them can be shut off when no fur- 
ther refrigeration is required on that 
particular line. One five-horsepower 
motor drives both machine and pump 
by means of a countershaft and a tight 
and a loose pulley. After the brine in 


keeps the 
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the tank has been cooled down to the 
desired point, the pump is started and 
is then kept running, for the balance of 
the day, with the machine. 

Another five-horsepower motor drives 

the eandy factory and ice-cream ma- 
chine. No ice is now required for any 
purpose whatever as no ice cream is 
nt out in tubs. 
Present electric power bills for all 
purposes are about equal to former 
bills for ice and salt. Labor is very 
much lightened and at a minimum, and 
conditions attending same are vastly 
inproved. From 15,000 to 18,000 kilo- 
watt-hours are used per year. 

Another case of interest concerns an 
ive-eream parlor handling from 100 to 
200 quarts per day, which is all made 
itside and delivered in a fairly hard- 


S 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


year. This is less than ice and salt 
would have cost, and the saving in la- 
bor has been considerable, probably 
equalling the services of one man. The 
average use per year reaches 5,200 kilo- 
watt-hours. In summer the machine 
runs ten hours per day, while in winter 
five hours of operation are sufficient. 


ow 
-_>-s> 


The Use of Electricity on Italian 
Railways. 

The report of the Italian State Rail- 
ways for the year 1909 contains some 
interesting information with regard to 
the electrified steam lines and to the 
use of electricity on steam cars. The 
Busalla-Pontedecimo section of the 
Genoa-Busalla line was completed in 
January, 1910, and after a number of 
experimental runs regular train serv- 














FIG. 1.—FIFTEEN-TON TWIN AMMONIA COMPRESSORS DRIVEN BY SIXTY-HORSEPOWER 
VARIABLE-SPEED INDUCTION MOTOR. 


ened state, ready for serving. A one- 
ton refrigerating machine and a three- 
horsepower motor do the work of keep- 
ing the cream in proper condition. On 
arrival, the cans are placed in the serv- 
ing cabinet which is of the type de- 
scribed above with ammonia piping and 
still brine. A constant and low tem- 
perature is maintained, insuring a su- 
perior and uniform condition for the 
ice-cream. The labor and annoyance 
of re-icing are avoided, a much appre- 
ciated desideratum in a store of this 
character. The proprietor spends al- 
most his entire time at another store 
where the manufacturing ts done, leav- 
ing this one in charge of women and 
one boy. The expense of machine oper- 
ation has amounted to avout $300 per 





ice was instituted in July with West- 
inghouse locomotives. The train 
weights were gradually raised to 400 
metric tons and the speed to forty-five 
kilometers per hour (27.9 miles per 
hour). Progress is reported in the 
electrification of the Bardonecchia-Mo- 
dane section of the Mont Cenis Rail- 
way. A contract was made with the 
municipality of Turin whereby the lat- 
ter will furnish 3,000 kilowatts for 
three years and, if necessary, for four 
years to the line named. Negotiations 
are under way looking to the purchase 
of power in ease the Turin-Pine- 
rollo line is electrified, which has been 
considered for single-phase operation. 
The Leceo-Calolzio Railway was also 
placed in service during the year. 


1069 





Rapid Increase of Electric Power in 
South African Mines. 

The annual report of the government 
mining engineer of Transvaal, South 
Africa, gives some interesting facts rel- 
ative to the increased use of electricity 
on the Witwaterstrand. 

There was a large increase in the use 
of electrically-driven machinery in con- 
nection with the mines, the horsepower 
of motors having risen during the past 
year from 76,299 to 108,354. Owing to 
the fact that the electrification of the 
power supply of a majority of the mines 
is now rapidly going ahead, this total 
will be largely increased during the 
present year. This scheme contem- 
plates not only the employment of mo- 
tor-driven compressors for supplying 
compressed air, but motors will also be 
used for hoisting and pumping and in 
a majority of cases for the mill drive. 
The induction motor has been chosen 
by many of the mines for hoisting pur- 
poses, this being generally the case 
when it was necessary to convert an 
existing steam hoist, but it is under- 
stood the Ward-Leonard system has 
been adopted in most instances where 
a completely new hoisting plant was re- 
quired. 

The rated capacity of the stations 
now in process of construction by the 
Victoria Falls Power Company and the 
Rand Mines Power Supply Company 
is: Brakpan, 12,000 kilowatts; Simmer 
Pan, 18,000 kilowatts; Driehoek, 3,000 
kilowatts; Rosherville, 50,000 _ kilo- 
watts; Vereeniging, 40,000 kilowatts. 
The first three are practically complet- 
ed, and the Rosherville station is under 
construction. In addition to the supply 
available from these companies, several 
groups of mines have their own electric 
power stations either in process of con- 
struction or enlargement. 


_-s? 


Storage-Battery Car on Long Island. 

An Edison-Busch storage-battery car 
is being tried out on the Bushwick 
branch of the Long Island Railroad. 
It will be given a month’s trial, but so 
far has been quite satisfactory. The 
car is designed for 26 passengers, but 
has carried 59 up a steep grade with- 
out difficulty. The battery charge is 
sufficient for 100 miles, and is renewed 
every day. The speed attained is 22 
miles per hour. 

It is not planned to substitute these 
ears for the trolley system already in- 
stalled but to use them-on future ex- 
tensions. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 
PHILADELPHIA COMPANY. 

The Philadelphia Company has is- 
sued its report for the year ended March 

31, 1911. The income account, not in- 











eluding the returns of affiliated com- 
panies, compares as follows: 
1911 1910 
Earnings, gaS .....--. «e+ $6,215,421 $6,032,795 
Earnings, oil, et : 323,419 578,128 
Total earnings . 6,538,840 6,610,933 
Expenses and taxes 2,513,910 2,460,152 
Net earnings 4,024,930 4,150,781 
Other income A 2,505,775 ® 352,004 
Total income 6 6,502,785 
Charges, rents, etc 1,266,268 1,328,644 
Balance », 264,437 5,174,141 
Improvements bett t 
et 1,f 5.827 
Surplus *3 630.610 
Previous I 4,610,779 
rot . s 8,241,389 : 
Preferred dividend 300.00 300,000 
Common dividends 2,558,407 2,035,794 
Con. Gas Guar., et 1,760 80,000 
Miscellaneous adjustment 41,433 441,466 
Profit d loss urplus >», 062,594 4,610,780 
* Ex t on the preferred stock 
d t I the $38,561,000 common 
sto i pared wit! five per cent for pre 
rea na 1.44 pel ent on the $36,000,000 com 
Discount taxe ind expe! connection 
w t le ¢ 1 


The income account of the 
Philadelphia affiliated 
companies, not including the Allegheny 
Heating | 
Mareh 31, 


combined 
Company and 
‘ompany, for the year ended 


1911, compares as follows: 








1911 1910 
iro $19,147,517 
Expe if 9,933,336 

Net 9,214,180 
Other i 327,237 
To 9,541,418 
Ded 1,473,509 
B 8,067,909 
Fixed 3,418,668 
Ba 4,649,241 
Imy r t 
me S 1,905,751 1,424,217 
neal adiaies 2,714,963 3,225,023 
Né te retired 40,000 40,000 
Balance 674,963 3,185,023 
Preferred d é 382.961 382.96 
S 9 2 802.06 
MASSACHUSETTS ELECTRIC COMPANIES, 


The report of the Massachusetts Elee- 


tric Companies for the quarter and six 


months ended March 31, 1911, compares 


AS follow S 





M 11 
x ‘ - $ : 

Ne 

Oct. 1 t M —_— 
Or $ S 4 _— on 
rex 12.587 2 

Ne 4! 1 

S 61 187,540 

PHILADELPHIA COMPANY. 

The report of the Philadelphia Com- 
pany for the month of March and 
twelve months ended March 31, 1911, 


compares as follows 


1911 1910 
Mar gross $ 1,884,369 $ 1,916,662 
Expenses and taxes 1,084,509 974.350 
March net 809,860 942,312 
Twelve months gross 20,869,542 19,868,997 
Expenses and taxes 11,707,188 11,192,072 
Twelve months net 9,162,356 8,676,925 


ELECTRICAL REVIEW 












AND WESTERN 


AMERICAN LIGHT AND TRACTION. 
The American Light & Traction Com- 
pany has issued a report for the twelve 
months ended March 31, 1911, which 
compares as follows: 


1911. 1910. 
Gross earnings ........+.++:. $3,933,091 $3,463,580 
PEEMOMGGE a cccccvccccovssccss 119,521 107,445 
Net GAMING ...cccccccces 3,813,569 3,356,135 
Previous surplus ........... 6,243,814 6,131,563 
Total surplus ...........-- 10,057,384 9,487,698 
Cash and stock dividends... 2,899,003 3,243,884 
Profit and loss surplus.... 7,158,380 6,243,814 





ILLINOIS TRACTION COMPANY. 

The Illinois Traction Company has 

issued its full pamphlet report cover- 

ing the year ended December 31, 1910. 

The income account compares as fol- 
lows: 


1910 1909 


earnings $6,218,037 $5,363,383 


expenses 


Total gross , 
Operating and 


3,665,627 


3,063,491 





TAXES .cccccccccccs : oe 
Net earnings ......... . 2,552,409 2,299,892 

Less net earnings of Des 

Moines and Topeka prop- 
erties prior to purchase 54,182 372,628 

Net revenue Tilinois 
Traction seeus 2,498,226 1,927,263 
Charges, etc 1,536,687 1,250,429 
Surplus ee 961 676,834 
Preferred dividends 2 259,146 
ow 417,688 





Surplus 


EDISON ELECTRIC ILLUMINATING OF 
30STON. 

The report of the Edison Electrie Il- 
luminating Company of Boston, for the 
month of April shows an increase in 
gross earnings of $45,729 and in net of 
$32,594. Following are the figures: 


1911 Increase 
EE. ccncennevenssweeten ..-$ 439,329 $ 45,729 
Expenses 184,780 13,135 
Net - , snses ...-$ 254,549 $ 32,594 
Ten months 
Gross . $4,401,606 $471,260 
GE ciccdadesdcsune 1,862,267 82,810 
DEE acéecevesdocuadeoas ...+-$2,599,339 $388,450 


KEYSTONE TELEPHONE COMPANY. 
The Keystone 
report for the month of April and ten 
months ended April 30, 1911, compares 


Telephone Company 


as follows: 


1911 1910 
April gross $ 98,986 
Expenses and taxes 49,528 
April net 49.458 
Charges, et 24,54 
April surplus — 24,911 
Ten months gross.. e+ 987,903 
Expenses and taxes eee 477,427 
Ten months net 480.476 
Charges, et — 244.67 
Ten months surplus 235,804 


COLUMBIA GAS & ELECTRIC. 
The Columbia Gas & 
pany reports for the year ended De- 


eember 31, 1910, as follows: 


Eleetrie Com- 


Sales of natural gas eae . - - $1,021,763 

Interest and dividends of subsidiary 
companies........+... : : 

Proportion of undisturbed earnings of 
subsidiary companies............ pee 


=" 


,044,422 


246,069 


Total earnings asussenceceucen 2,312,254 
General expenses, salaries, etc........ 112,608 
ERUOTOSE GME AMOS. occ ccccccccccccccccs 80,654 
Rental of Kentucky properties......... 446,522 
, FF See re 499,076 
Gas field rentals and royalties........ 64,567 
Natural gas purchased.........seessess 234,136 
Interest on bOMdS.......66ccccccecccees 781,575 

BOCRL GOGRGEED cccccccccceccceses 2,219,139 
WRIRMSS 8S GUAR ccc cccccscescccceces 93,115 


ELECTRICIAN 











Vol. 58—No, 21 


INTERBOROUGH RAPID TRANSIT. 

The earnings of the Interborough 
Rapid Transit Company for the month 
of March and nine months ended March 
31, 1911, compare as follows: 





g 11 1910. 
Gross operating revenue..$ 2,742,785 2,678,216 
Operating expenses ..... 1,123,817 982’ 868 
Net operating revenue.. 1,618,969 1,695,348 
, pee Ree 162,887 152,791 
Income from operating.. 1,456,081 1,542,557 
Other income ........... 26,049 "81.125 
Total income ......... 1,482,130 —-1,573/681 
Int., rents, etc., including _— 
Manhattan guar, ...... 889,316 883,849 
Net corporate income. . 592,814 689.829 
Passengers carried ...... 53,347,345  52,076.237 


July 1-March 31: 
Gross operating revenue. .$ 22,122,895 
Operating expenses ..... 9,166,818 

5G O07 


$ 21,530,079 








Net operating revenue.. 12,956,078 
SOME cocsceccsvesssscces 1,393,¢ 
Income from operating.. ,o62, 
Cee SD pcovecessens 251,660 

Total income ......... 11,814,531 
Rentals, etc., including 

Manhattan guarantee.. 7,986,298 

Net corporate income.. 3,828,23 
a as 2,362,500 

 - Kennasichean etwas 1,465,734 
Passengers carried ...... 429,417,352 


The increase in operating expenses is 
largely due to extraordinary expend 
tures, the result of changes in subway, 
equipment made necessary in conne 
tion with the operation of ten-car e: 
press and six-car local trains. 

CITIES SERVICE COMPANY. 

The Cities Service Company reports 
for the seven months ending April 30) 
1911, as follows: 


Earnings on stock of subsidiary com- 
DD 6.6.0:0:0.0006460004450666808 ee =k 
Miscellaneous earnings ..........cceseee 19, 
ee: SERRE cccccavececnsccves . $568 
Expenses aesened thietn dee ka peudnase 14,9 
Net earnings péeeevésevcecscuneese “$5 ) 
Dividends on preferred...........secees 285 
Dividends on common..... sienveee Ge 
Surplus seeeowes ess 
HUDSON & MANHATTAN. 
The Hudson & Manhattan Railroad 


Company report for the month of April 
compares as follows: 


1911 
Gross revenue, all sources. . .$385,945 
Expenses and taxes... 172,438 
Gross income .. 213,507 





Interest on bonds outstanding 241,610 


Less interest charges to con- 





struction 74,3 
Balance 170,9 
Other charges 20,424 
*Total dedu 2, 191,3¢ 
Surplus 1,103 1,24 


applicable against th 
employed in preser 


*Being fixed charges 
portion of the property 
operations 


From July 1 to April 30 gross reve 
nue amounted to $3,560,709; gross in 
come after expenses and taxes, $1,936, 
638; deficit after charges, $58,088. 


SYRACUSE RAPID TRANSIT. 

The report of the Syracuse Rapid 

Transit Railway Company for the quar- 

ter ended March 31, 1911, compares as 
follows: 


1911 1910 
Operating revenue .......... $381,971 358,854 
Operating expenses ......... 256,666 239,073 
Net revenue from operation 125,305 119,780 
Taxes accrued ......scsesees 17,319 18,088 
Operating income ......... 107,985 101,691 
Deductions from gross...... 81,204 77,802 
Net corporation income... 26,782 23,889 
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SCHENECTADY RAILWAY. 

The report of the Schenectady Rail- 

way Company, Schenectady, N. Y., for 

the quarter ended March 31, 1911, com- 
pares as follows: 


1911 1910 
tal operating revenue....... $266,244 $251,511 
Total operating expense....... 164,314 171,958 
Net operating revenue...... 101,929 79,553 
TAXES ACCTUCH ....ccccececcces 13,959 11,933 
yperating income .........+.. 87,970 67,620 
Non-operating income ........ 3,109 3,064 
sreee GRORUNED cccccsvsveceaces 91,079 70,685 
otal deductions from gross 
PO. . ciavpeeseesducetuss 23,547 25,023 
Net corporate income........ 67,531 45,661 


UNITED TRACTION OF ALBANY. 
The report of United Traction Com- 
pany (Albany and Troy) for the quar- 
ter ended Mareh 31, 1911, compares as 





illows: 

1911 1910 
otal operating revenue.....$537,234 $487,144 
il operating expense....... 364,521 331,879 

Net operating revenue....... 172,713 155,265 
~~ .. .. rere 36,000 33,000 
Operating income. ........... 136,713 122,265 
her income 50,95 51,315 
iross income 87, 173,580 
ON Cena seal ai cemadiets » 95,863 
Net corporate income........ 84,804 77,716 


HUDSON VALLEY RAILWAY COMPANY. 

The report of the Hudson Valley 
Railway Company, for the quarter end- 
ed Mareh 31, 1911, compares as follows: 


1911 1910 
tal operating revenue....... $129,972 $118,985 
tal operating expense....... 99,247 114,382 
Net operating revenue....... 30,725 4,603 
PAROS GOCTUOE .ncccccccccccces 6,750 5,872 
yperating income ............. 23,975 *1,269 

Non-operating income ........ 938 900 
GORD TREES cocccedsscceses 24,914 *369 

CRRREE. se ensbdeuinivesdeeneeen 60,755 55,299 
DEE étnctduediwbeeneesweses 35,841 55,668 
*Deficit. 


CUMBERLAND TELEPHONE. 

The report of the Cumberland Tele- 
phone & Telegraph Company, for the 
month of March and three months end- 
ed March 31, 1911, compares as follows: 


1911 1910 
RG GOED .cccsivcavense 598,511 568,336 
DED -ccucuccckccreedec 349,744 320,729 
Be: TEE nwcescencosis 248,766 247,607 
‘harges and taxes ........ 50,644 47,523 
March surplus ......... 198,122 200,083 
Three months’ gross...... $ 1,778,677 $ 1,665,597 
RE ES TE ie 1,036,915 952,858 
Three months’ net...... 741,762 712,740 
Charges and taxes ....... 154,836 142,863 
Three months’ surplus... 586,925 569,876 


AURORA, ELGIN & CHICAGO. 

The report of the Aurora, Elgin & 

Chicago Railroad Company for the 

month of March and nine months ended 
March 31, 1911, compares as follows: 


1911. 1910. 
March PE. -cuctsesieseus $ 122,679 $ 118,708 
SD tei st otccennmesned 74,913 69,443 
eee 47,766 49,265 
Charges and taxes ........ 35,948 32,263 
March surplus ......... 11,813 17,002 
Nine months gross....... 1,290,629 1,181,898 
SEE a .ansioamieaseqes 744,151 655,610 
Nine months net........ 546,478 526,288 
Charges and taxes...... 308,693 273,955 
Nine months svrplus.... 237,784 252,533 


KINGS COUNTY ELECTRIC. 
The report of the Kings County Elec- 
tric Light & Power Company for the 
month of April shows surplus of $76,- 
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980, against $75,551. Following are 
the figures, with comparisons: 





1911. 1910 
GROGE cacnccctaccoseecscosss 369,918 342,413 
NS vvcccepescwassare 86,973 163,260 
DONE. wavdesadenstddewedeses 182,945 179,153 
Charges and depreciation.. 195,965 103,602 
CST T ee 76,980 75,551 
Four months gross......... 1,588,796 1,414,053 
rere 766,294 655,020 
BEER. Séwrncceescnsesvsscces 822,502 759,033 
Charges and depreciation.. 448,933 406,252 
a er 373,569 352,781 


AMERICAN LIGHT & TRACTION. 

The report of the American Light & 
Traction Company for the month of 
April and four months ended April 30, 
1911, compares as follows: 


1911. 1910 
April gross ...... . -$320,329 $274,605 
PEE Snnawas on rncnesncee 10,109 9,423 
PE GE. anebiaeennenenbacs 310,220 265,182 
Four months gross........ 1,387.041 1,240,777 
PIE ecanseneunensoene 37,149 36,631 
Four months net......... 1,349,891 1,204,146 

BINGHAMTON LIGHT, HEAT & POWER 

COMPANY. 


The Binghamton Light, Heat & 
Power Company reports the following 
income account for the quarter ended 
March 31: 


1911. Increase. 

Groam IMCOMS 2c ccccccsccccses $44,179 $4,475 

rT TT Ter TTT 20,169 3,115 
Balance available for sinking 

fund, dividends, etc........ 13,919 3,115 





_-s 


Carolina Power Purchase. 

The Carolina Light & Power Com- 
pany, which recently took over the 
Buckhorn Falls Power Company, the 
Belwitt Falls and other electric power 
generating plants, has purchased the 
Standard Gas & Electric Company at 
Raleigh and now controls the entire 
light system of the State capital. 

The company has just awarded con- 
tracts for steel towers, transinission 
wires, and other material necessary to 
equip the line from the Blewitt Falls 
plant to Raleigh. Work on the great 
transformer station near Raleigh has 
started and it is predicted that the 
work there will be completed by the 
time the Blewitt Falls power station is 
ready to turn on the power. Already 
some $3,000,000 have been spent on 
the works at Blewitt Falls, and the 
men in charge now state that the gen- 
erators will be in operation January 1, 
1912. 

+e 
Proposals for Telephones. 

An American foreign sales manager 
writes to the Bureau of Manufactures 
that one of his correspondents in the 
Philippine Islands wishes to receive 
prices on telephone installations. De- 
tails will be supplied by the Bureau of 
Manufacturers. In writing for infor- 
mation reference should be made to 
File No. 6726. 
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AMONG THE CONTRACTORS 
AND SUPPLY MEN 




















H. 8S. KAUFFMAN, Bloomsburg, Pa., 
received the contract for wiring the 
court house at Bloomsburg. 

R. A. MeLAUGHLIN has opened an 
electrical supply house in Galesburg, 
Ill. He will also do a general electrical 
contracting business there. 

THE MOBRIDGE ELECTRIC COM- 
PANY, Mobridge, 8. D., only recently 
incorporated, and has up to date re- 
ceived a number of good wiring con- 
tracts. 

LEITHNER & WISHAR, Rock 
Island, Ill., have entered into the elec- 
trical contracting field, and will make 
a specialty of interior wiring and fix- 
ture work. 

THE THOMAS DAY COMPANY, 
San Franciseo, Cal., was awarded the 
contract for furnishing and installing 
the lighting fixtures in the Federal 
Building in Sacramento, Cal. 

THE CITIZENS’ ELECTRICAL 
COMPANY, Des Moines, Iowa, has been 
awarded the contract for wiring the Y. 
M. C. A. Building at Des Moines. The 
amount of the bid was about $3,000. 

THE BAILEY ELECTRICAL COM- 
PANY, Cincinnati, O., was awarded the 
contract for wiring the two new school 
buildings at Toledo, O. The company’s 
bid for furnishing the supplies and do- 
ing the work was $31,780. 

THE W. E. CARTER ELECTRIC 
COMPANY, Atlanta, Ga., was awarded 
the contract for the electric lighting 
fixtures for eight floors of the new 
Georgian Terrace Hotel in Atlanta. L. 
L. Shivers is vice-president and gen- 
eral manager of the company. 

HANSON AND ALDERSON, 612 
North Avers Avenue, Chicago, IIl., have 
entered the electrical contracting busi- 
ness, and are prepared to handle con- 


tracts of any size. Mr. Alderson, the 


manager, was formerly installation 
foreman for the Chicago Telephone 
Company. 


THE TROY ELECTRIC COMPANY, 
Troy, N. Y., has moved its offices and 
salesrooms to the Murray Building at 
State and River Streets. The Troy Elec- 
trie Company is practically the sueces- 
sor of the E. G. Bernard Company, and 
is continuing in the electrical contract- 
ing business, carrying a large line of all 
kinds of electrical supplies and elec- 
trical repairs. J 
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New Electrical and Mechanical Apparatus and 


New Line-Disconnecting Fuse Switch. 

A new line-disconnecting fuse switch, 
which it is believed will be of consid- 
erable interest to electric light and 
power engineers, has just been placed 
upon the market. Fig. 1 shows the box 
ready to be mounted on the cross arm, 
where it is easily and quickly attached 
by hooking it on by the hangers pro- 
vided, in the same manner as a trans- 
Fig. 2 shows the box opened 


Fig. 3 shows 


former. 
with all parts exposed. 
the earrier and fuse removed from the 
box and gives a good idea of their de- 
tails. 

It will be noticed that in this device 
use is made of the expulsion-type fuse, 
which is at once effective and easily 
renewed at a low cost. The expulsion 
fuse is mounted on a earrier of strong 
non-conducting material provided with 
knife-blade permitting the 
opening of a circuit in a manner sim- 
ilar to a high-potential disconnecting 


contacts, 


switch. 

By the aid of a hinged stud located 
beyond the contact, the switch member 
carrying the expulsion fuse is bodily 
removable from the device, permitting 
the changing or renewal of fuses with 
absolute safety, as shown in Fig. 3. 

Line connections made to the knife- 
blade contacts through heavy extra- 
flexible highly insulated cable provid- 





FIG. 1—FUSE-SWITCH BOX. 


ed with large porcelain bushings are 
easily removable should the wire part 
from any cause. Bushings will prevent 
leakage with bare wire in heavy precip- 
itation. In actual test 19,000 volts was 
used before flashover occurred. 

The case is made of cast iron of a 


design requiring no gaskets to be 
weatherproof. The door and case are 


arranged with hinges and latch lugs on 
each side made interchangeable, thus 
permitting the door to be swung either 


Appliances. 


to the right or to the left in order to 
facilitate access to the switch and fuse. 
The specially designed latch and the 
arrangement of the switch member per- 
mits the opening of the case and the 
switch and the electrical disconnection 





























FIG FUSE-SWITCH BOX OPEN. 


of the fuse without touching the de- 
vice with the hands. 

The complete device is exceptionally 
easy to install, the case being provided 
with hooks for the cross arm, no bolts 
or screws being necessary. Electrical 
connection is made by simply connect- 
ing the line wire to the wires furnished 
as a part of the device. Danger inci- 
dent to the iron case being electrically 
charged is eliminated by mounting the 
contacts on an insulating base and pro- 
viding the connecting wires with heavy 
porcelain bushings and equipping the 
ease with a removable transite bot- 
tom, through which the expulsion fuse 
discharges. 

The Matthews fuse switch possesses 
the important advantage of combining 
in one article a thoroughly reliable and 
desirable type of high-voltage fuse with 
an improved disconnecting switch, per- 
mititng the operation of the device as 
a whole with a large factor of safety. 

The advantage of this fuse switch is 
that it has a positive make-and-break 
contact constructed in such a manner 
that it cannot get out of alinement. 
The carrier is pivotly mounted on a 
standard and so designed that when 
the fuse blade is swung out at an an- 
gle, it immediately becomes disconnect- 
ed from the electrically charged parts 
and permits the removal of the blade 
and fuse eartridge without the use of 
tools of any description. This permits 
the operator, troubleman or lineman to 
swing over to the end of the pole, stand 
on his spurs and hold himself in a safe 
and secure position without coming in 
contact with wires or transmission de- 





vices of any description. It permits 
him to change the fuse in the cartridge 
and place the blade back in position 
without the aid of special tools except 
a wooden handle with a hook on the 
nd. This leaves the man in such a po- 
sition that in the event of the fuse ex. 
ploding he cannot be injured. 

In addition to the above, this fuse 
does not permit a recurrent surge ac- 
tion in the balance of the system, be- 
cause the metallic gas path is absolute- 
ly destroyed by the rehabilitation of 
the air in the air chamber. 

The Matthews fuse switch has a ea- 
pacity of 75 amperes on voltages up to 
6,600. Special designs can be easily 
worked out for higher voltages and 
greater amperages. 

The Union Electric Light & Power 
Company, of St. Louis, has over 100 of 
these swicthes installed and are plac- 
ing them all over its system. 

Some of the advantages claimed for 
this switch are: it combines in one de. 
vice two very important and desirable 
pieces of apparatus required in the op- 
eration of overhead primary lines, the 
fuse block and the primary switch; it 
is a self-indicating trouble finder; it 
eliminates the trouble, damage and 
danger caused by the recurrent surge 
of the line when fuse blocks are used; 
it can be employed as line disconnect- 




















FIG. 3—CARRIER AND FUSE REMOVED. 


ing switch, cribbing switch or branch- 
main switch, also as a limit switch on 
consumers’ connections where there is 
any question as to whether they use 
more energy than that for which they 
contracted; reasonable first cost, ex- 
ceptionaly low cost of installation and 
low cost of maintenance. 

The Matthews fuse switch is being 
placed on the market by the firm of W. 
N. Matthews & Brother, 216 North Sec- 
ond Street, St. Louis, Mo. 
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Manufacturing Telephone-Switchboard 
Lamps. 

The story of the manufacture of the 
tiny lamps that glow on telephone 
switehboards as subscribers pick up 
their receivers is one of unusual inter- 
est. To make this product efficient and 
satisfactory has been a problem for the 
nanufacturers. To turn out these 

mps in large quantities is a task that 

nvolves extremely delicate operations. 
he earbon filament used in the lamp 

las a diameter equal to that of the hu- 
in hair, and when this and the other 
nusual conditions are taken into ac- 
sunt, it may well be said that the ef- 
rts of the manufacturers have been 
ghly suecessful. 
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ing the more than 50,000 hours in 
which the lamps have burned. Inter- 
mittent lighting up of the lamp, similar 
to that given in switchboard service, in 
no way shortens the life of the lamp, 
even when the flashing has occurred for 
over a million times. 

The wonderful results in quality 
which have been secured have been 
possible on account of the large output 
in product, permitting special ma- 
chines and processes to be used to ad- 
vantage. The capacity of the Haw- 
thorne switchboard-lamp factories now 
permits of a yearly output of two mil- 
lion lamps. 

Early in the development of the 
lamps the size becomes fixed with di- 





SWITCHBOARD LAMP IN 


To produce a lamp that will give 
service for the greatest length of time 
las been the object of much of the de- 
velopment of types. To determine to 


what extend this has been accom- 
plished, some interesting tests have 


heen carried on at the Hawthorne plant 
of the Western Electric Company. The 
lamps under test were those which have 
heen adopted as standard for telephone 
switchboard use. 

Life tests regularly carried on by this 
company show that the lamps have an 
extremely long life when burned at 
usual voltages. In fact, the usual 1,000- 
hour life tests show very few unsatis- 
faetory lamps. In order to determine 
how long these lamps would burn, one 
of the test lots has been allowed to 
burn continuously since 1903. No 


change from the original condition of 
the lamps, so far as a satisfactory sig- 
is concerned, 


nal has occurred dur- 


PROCESS OF 


MANUFACTURE. 


mensions of five-sixteenths inch in di- 
ameter and one and_ three-fourttis 
inches in length. The standard line 
lamp is designed to give a satisfactory 
signal on twenty-four volts, consuming 
slightly. less than ‘one-tenth of an am- 
pere. The problem of placing a fila- 
ment with a resistance of 250 ohms or 
more in a glass globe .25 inch in diam- 
eter was well nigh impossible in the 
early days, but improved methods in 
manufacture have made it possible to 
place filaments with a resistance even 
as high as 1,000 ohms within the stand- 
ard dimensions of switchboard lamps. 
A metal filament such as tungsten or 
tantalum being of much lower resist- 
ance than the carbon is not ideal for 
the voltages and currents now consid- 
ered standard for telephone work. <Ac- 
cordingly the development of the fila- 
ment has been along the lines consid- 
ered standard for carbon filament. 
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The chemist takes cotton or filter pa- 
per and dissolves it in a strong solu- 
tion of zine chloride, one of the most 


corrosive and_ troublesome liquids 
known. The result is a solution very 
similar in appearance to glucose, but 
full of little air bubbles, every one of 
which must be removed or the filament 
will not be satisfactory. 

Cotton or filter paper is ordinarily 
called in a lamp factory cellulose, and 
these are two very pure forms of this 
wonderful material. After it has been 
dissolved in the zine chloride it is called 
amyloid, and when it is squirted 
through a small die or tube into the 
aleohol it forms a thread, not so very 
strong, but of wonderful properties. 
The aleohol removes the zine chloride, 
precipitates and hardens the cellulose. 
The filament is squirted into a large 
round glass jar and many feet are 
squirted into the form of a ring on the 
bottom of the jar. 

This ring increases in height until 
there are at times thousands of feet of 
the filament in each jar. It is a difficult 
problem to remove this filament, dry 
and stretch it without tangling. Amy- 
loid in this form has the property of 
shrinking almost indefinitely in every 
direction, and in order to make it suit- 
able as to uniformity in lamps careful 
drying must be adopted. The average 
size of the human hair is about .002 
inch in diameter, and this is just the 
size of the filament thread after being 
dried and stretched. Only girls who 
have perfect eyesight and delicate 
hands ean handle this work at all satis- 
factorily, and even then the difficulty 
is very great. 

This thread looks very much like a 
violin string, although it is not nearly 
as strong, and it is wound in. suitable 
shape on carbon blocks preparatory to 
changing of the cellulose thread to a 
pure-carbon filament. The little blocks 
of carbon with their load of threads 
properly attached are then placed in a 
brass-moulder’s graphite crucible and 
packed thoroughly with pure powdered 
earbon. The cover of the crucible is 
securely fastened on and the crucible is 
placed in a gas or oil furnace, the tem- 
perature of which must reach the high- 
est point that the crucible will stand. 

The little filament, being away from 
all air, changes over to carbon of a 
most durable kind, very hard and elas- 
tic. It is tested for quality, resistance 
and size before being-sent. to the oper- 





1074 


ators, who mount the filaments on the 
stems. 

The electrical resistance of the lamps 
must be within the predetermined lim- 
its, and the uniformity of the filament 
from end to end must be perfect. 
Thousands of lamps are being made 
every month by the Western Electric 
Company with a filament having a cross 
section of one-quarter that of the stand- 
ard. It is almost impossible to see 
these filaments with the naked eye, un- 
less in a strong light and with a white 
background. By great ingenuity and 
expert workmanship it has been found 
possible to make a curled filament, that 
is, having a loop in it of over 1,00 ohms 


in resistance when hot, and still be able 
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about one inch in length. The stem, 
on which has been mounted the fila- 
ment, is inserted in the open end and 
sealed so that it is airtight along the 
outside portion of the stem. The air is 
later exhausted through the small hole 
in the center of the stem and closed 
up tight so as to prevent the air get- 
ting back into the lamp. 

‘The stem is prepared from 
tubing. The 
wires where they pass through the glass 
globe are made of pure platinum. The 


onc- 


eighth ineh mounting 


filament is fastened to the mount or 
stem wires by means of a carbon ¢e- 
ment, which is of such a character that 
it will not retain gases which may be 
within its surface or given off from 
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Installation of Electric Ovens. 

The two accompanying illustrations 
are very good examples of typical in. 
stallations of electric ovens and it is in- 
stantly apparent that the two desirable 
features of cleanliness and pleasing ap- 
pearance have been 
tained. 

In Fig. 1 is shown a Despatch bak 
ers’ oven, recenty installed in the mod 
ern bakery of the Russell Miller Mill 
Minneapolis, Minn 
This is an eighty-loaf oven and weighs 
4,000 pounds, the interior construction 
being of brick tile. 


admirably ob- 


ing Company at 


This oven requires 
17,000 watts one hour each day when 
in continuous use; that is, this amount 
of eurrent is used for one hour to bring 














FIG, 1—DESPATCH OVEN IN 
to place it in the standard-size minia- 
ture lamp having a globe of one-quarter 
of an inch in diameter. This lamp gives 
a satisfactory signal or illumination, 
with thirty-five milamperes of current 
and gives a satisfactory life on forty- 
eight volts, although it is usually oper- 
ated anywhere from thirty-five volts to 
the maximum. 

In order to make the filament within 
the proper range and to secure a satis- 
factory service for a long life it is nec- 
essary to burn each filament in a va- 
por of gasoline or other hydrocarbon. 
When it becomes quite hot in the pres- 
ence of a hydrocarbon vapor the gaso- 
line is decomposed and a very thin 
coating of fine carbon or graphite is 
deposited on the red-hot filament. 

The lamp globe is a high-quality glass 
tube rounded on the front end, one- 
quarter of an inch in diameter, and 


any binder which may hold the earbon 
together. 

All lamps are given a thorough in- 
spection for possible defects. Tests 
must be made in a few hours which in 
a way represent the actual operating 
condition of the lamp in service. As 
a defect in any part of the lamp may 
eause failure in the final product, very 
great precautions have been taken to 
perfect every portion so that the lamps 
will have the utmost reliability. How 
well this has been done may be judged 
from the fact that the great majority of 
the lamps will burn many thousands of 
hours before burning out. 

In the accompanying full-size illus- 
tration, 1 is the lamp cap; 2, the lamp 
stem unmounted ; 3, the lamp stem with 
filament complete; 4, the lamp after 
pumping; 5, the lamp ready for the 
terminal; and 6, the finished product. 








BAKERY. FIG. 2—ELECTRIC OVEN IN LABORATORY. 


the oven to the baking point. The cur- 
rent is then turned off and, owing to 
the heat-storage facilities of the oven, 
enough heat is stored to accomplish 
several bakings with the initial heat- 
ing. This same principle applies to all 
ovens of this make. The door of the 
oven shown in Fig. 1 is constructed en- 
tirely of an asbestos composition. 
Twenty Despatch. open-wire electric 
heating units are used in this installa- 
tion. 

Fig. 2 shows a Despatch oven, elec- 
trie dryer and proving cabinet in the 
wheat and flour testing laboratories of 
the same firm. This laboratory is con- 
sidered to be one of the finest in the 
country for wheat and flour testing. 

These are two of the many notable 
installations which the Despatch Manu- 
facturing Company, Minneapolis, 
Minn., is making. This company manu- 
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factures electric ovens for every pur- 
pose and their approved construction, 
and their economy and cleanliness have 
resulted in their widespread applica- 
tion. 
—___ ~»-e—__—. 

Magnetic Circuits of Induction Meters. 

An improved form of meter, having 
independent elements in the magnetic 
strueture, has been developed by the 
Sangamo Electric Company, Spring- 
field, Ill., and known as the type H. 
This meter is fundamentally the same 
s the Gutmann meter made by the 
Sangamo Company a number of years 
vo, except that the Gutmann had se- 
ies coils without iron cores, so that a 
ery small torque was obtained for the 
ame expenditure of energy as the 
type i. 


In the type H Sangamo meter the 





FIG. 1I—FRONT VIEW OF MAGNETIC CIRCUIT 


potential or shunt magnet is a com- 
plete unit, both mechanically and elec- 
trically, being fastened in the meter 
independent of the structure of the 
series laminated magnet. The series 
laminated magnet consists of a simple 
U-shaped yoke, made up as a unit, and 
riveted together, having on the other 
side of the disk from its poles a return 
plate, in which the armature rotates. 

This construction, shown in Figs. 1 
and 2, is said to be a decided advance 
in design, as it permits of easy removal 
and repair of either shunt or series 
eoils without disturbing the other ele- 
ment. It is also desirable in that the 
design of the curved magnetic return 
plate of the series magnet, with its 
laminations placed edgewise to the 
field, gives a mixmum radius of action 
for both the series and shunt fields. As 
will be noted the gap of the shunt 
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field stands in between the poles of the 
series magnet, so that the several poles 
are in the elosest possible relation. 
Another advantage of this construc- 
tion is in permitting the use of a lam- 
inated core for the shunt element, hav- 
ing but a single air gap. This insures 
perfect uniformity and alinement in 
the gap, and reduces the magnetic leak- 
age, which must occur at each joint or 
gap in a magnetie structure, even when 
interlaced. Aside from the importance 
of the several elements of the magnetic 
circuit, the curved return plate is most 
useful in preventing severe short-cir- 
cuits from affecting the 
magnets, as the return plate offers an 
effective closed path for the surplus 
magnetic flux from the series magnet, 


permanent 


during a condition of extreme overload 


or short-cireuit. The shape of this re- 





FIG, 2—SIDE VIEW OF CIRCUIT. 


turn plate or yoke above the disk is 
such that the spreading lines of force 
under short-circuit conditions natural- 
ly tend to travel along the curved lines 
defined by the laminations of the re- 
turn plate, so that with its front well 
forward of the plane of the series yoke, 
no stray lines are left to act upon and 
weaken the permanent magnets. 
+e 
Telephone Train Dispatching. 

The Chicago, Milwaukee & Puget 
Sound Railroad will soon be using the 
telephone to dispatch its trains between 
Mobridge, 8S. D., and Deer Lodge, Mont., 
a distance of 755 miles. An order has 
just been placed with the Western Elec- 
trie Company for seventy-five sets of 
its new selector and telephone equip- 
ments. 

Copper wire running 210 pounds to 
the mile will be used for these circuits. 
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Direct-Current Battery-Charging 
Panels. 

Where conditions, as in the case of a 
publie garage, require the charging of 
the batteries of several vehicles simul- 
taneously from the same source of sup- 
ply, a suitable switching apparatus is 
necessary. The General Electric Com- 
pany’s garage type of direct-current 
battery-charging panels are designed to 
satisfy all the requirements of ordinary 
service. They are built on the unit-pan- 
el system, the standard panels being 
equipped to take care of two, four or 
six charging circuits. When two or 
more panels are assembled in one 
switchboard, all the panel fuses are 
connected to the common source of 
supply. The cireuit switches are fused 
against trouble on the individual feed- 
ers and are made double-throw, thus per- 








DIRECT-CURRENT CHARGING , PANEL 


mitting the use of one ammeter to read 
the current on any one of the circuits 
although not more than one circuit can 
be read at a time. Potential recepta- 
cles and the necessary plug are provid- 
ed to enable the reading of the voltage 
of the source of supply and also the 
voltage actually applied to the battery 
outside the charging rheostats. The lat- 
ter are mounted compactly above the 
panels, the upper ties being convenient- 
ly operated by means of a special oper- 
ating rod. This feature is of value 
where the floor space is limited, and 
possesses the additional advantage ot 
placing the complete control of any cir- 
cuit immediately under the hand of the 
operative. 

In addition to the public garage type 
of panels, a standardized line of one 
and two-circuit panels-are available for 
private garages, 
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New Oil-Break Switch for Manhole 
Service. 

It is oftentimes desirable to install 
an oil-break switch in a manhole or 
other location where obviously the or- 
dinary type of oil-break switch is not 
adapted to this service, as there is dan- 
ger of flooding. To meet this need, the 
General Electric Company has devel- 
oped a water-tight oil-break switeh 
in construction and suited 
7,500 


volts, in which the normal current rat- 


substantial 
to operation on circuits up to 


ing is 200 amperes or less. 

These switches are made in non-au- 
tomatie form, single, double and triple 
The 
and oil vessel are of cast iron and all 


pole, single throw. frame cover 
joints are made water-tight by means 
of gaskets. The frame is provided with 
a large vent hole to which a pipe may 
be connected and extended above the 
water line to prevent undue strain on 
the 


when the switches are opened 


gaskets, due to gases generated 


under 


OIL-BREAK SWITCH 


load. The operating handle is outside 
the frame and can be operated by hand 
or by a hook. The shaft to which the 
handle is attached passes through the 
frame in a water-tight stuffiing box. 
The leads are carried to and from the 
switch through the bottom of the 
frame, water-tight bushings being pro- 
vided for this purpose on the frame. 
The double and triple-pole switches 
are so arranged that lead may 
pass through a separate outlet, or one 


each 


outlet may be used in each end of the 
frame for double and triple-conductor 
cable. 

The stationary 


contacts consist of 


flared fingers of drop-forged copper 


supported from the contact blocks of 
the current-carrying copper studs by 


ELECTRICAL 


REVIEW 


The studs are 
and insulated the 
porcelain insulators. The 
movable are wedge-shaped 
copper actuated by specially 
treated wooden rods connected to the 
cross head, which in turn is operated 
by the handle and actuating mechan- 


heavy flat-steel springs. 
supported from 
frame by 

contacts 
blades 


ism. 


New Folding Reel. 
The Oshkosh Manufacturing 
pany, Oshkosh, Wis., is placing on the 
market a folding take-up 
shown in the accompanying illustrations, 


Com- 


new reel, 


embodies several commendable 


In place of the old-style clum- 


which 
features. 
sy wooden reel which not only takes 
deal of room on the 
and but is 
whole, the 
When the 


up a great 


trouble wagon elsewhere 


very unsatisfactory as a 


new reel has an iron wheel. 


REEL FOLDED AND IN POSITION 


coil is made it is merely necessary to 
loosen a pin and the wheel collapses, 
allowing the coil to drop off. Best of 
all is the folding feature of the stand. 
By merely unhooking a couple of cross 
bars the stand can be folded flat. 

The Oshkosh Manufacturing Com- 
pany is the consolidation of the Osh- 
kosh Logging Tool Company, the A. 
Stanford Logging Tool Company, and 
the Oshkosh Tool Manufacturing Com- 
pany, all of Oshkosh, Wis. The new 
company, by reason of this consolida- 
tion, will have much greater manufac- 
turing, engineering and shipping fa- 
cilities and the high standards set by 
each individual firm heretofore will 
now, if possible, be raised to an even 


greater degree. 
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New Alternating-Current Rectifier. 

The Wagner Electric Manufacturing 
Company, St. Louis, Mo., is placing on 
the market a new alternating-current 
rectifier suitable for charging small 
storage batteries from alternating-cur- 
rent lighting or power circuits. As may 
be seen in the illustration, the device is 
small, compact, easily portable 
comparatively light in weight. 

The rectifier consists of three parts 
(1) a small two-coil trans- 
function of which is to 
voltage of the alternat- 
supply to a low vol- 
tage suitable for the bat- 
tery; (2) the rectifier proper; con- 
sisting of a vibrating armature in con- 
nection with an electro-magnet; and 
(3) a resistance which limits the flow 


and 


in one case: 
former, the 
reduce the 
ing-current 
charging 


of charging current. 
The principle of operation of the ree- 


WAGNER RECTIFIER. 


tifier is simple. Its function is to per- 
mit current flowing in one direction on- 


ly to pass to the battery. This is quite 
simply accomplished by means of the 
vibrating armature above mentioned 
when operating in connection with the 
small transformer. 

The storage battery connections are 
from two substantial binding posts. It 
is quite immaterial which binding post 
is connected to the positive or to the 
negative terminal of the battery, charg- 
ing satisfactorily proceeding, regard- 
less of the way the positive and nega- 
tive terminals are connected to the ree- 
tifier. When so connected the opera- 
tion begins automatically, requiring no 
attention. The rectifier weighs twelve 
pounds. 
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The New Economy Switchbox. 
The accompanying illustration shows 

a new switehbox which is being placed 
en the market by the Economy Switch- 
box Manufacturing Company, of Cleve- 
iand, Ohio. The feature of this box is 
the method of knocking out either side 
s» that the boxes may be used in gangs 
any number. The box is made from 
ne piece of galvanized metal, No. 14 
uge, all sides being electrically weld- 
|. The box is two and three-six- 
eenths inches deep, three and twenty- 
ine thirty-seconds inches long and 
ne and seven-eighths inches wide, in- 
ide measurement. The box is fitted 
ith knockouts for either rigid pipe 
nd conduit, or flexible-conduit work. 
here are two knockouts in the bottom, 
1e in each end, and one in each por- 
ion of the box forming a permanent 
de, and there is also a knockout in 








ECONOMY SWITCHBOX. 


the removable portion of the side of 
the box. The box may be used as a 
single unit by leaving intact both sides, 
but a portion of one or both sides may 
be removed, as shown in the illustra- 
tion, when it is to be built into gangs. 

The side pieces are punched for a 
complete cut, except at two places in 
the center of the punched portion 
which remained integral with both the 
knoekout and the permanent portion 
of the box. In order to the 
side it is necessary for the workmen to 


remove 


hammer down one end and then bend 
the side back and forth with the pliers 
until the holding lugs are broken. The 
entrance knockouts are made in the 
form of a cover, rather than a wedge 
filling the holes. In punching out the 
plugs a small ear is left adhering, the 


act of driving the plug expanding the 
metal and rendering it slightly larger 
than the hole from which it has been 
The adhering ear holds the 


driven, 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 





plug in position. The plug is bent back 
to cover the hole, the offset being on 
the inside of the box. When it be- 
comes necessary to effect an extrance, 
the plug is knocked clear and the ear 
is broken off by bending the cover back 
and forth a few times. 

This box is designated as the type 
“K C,’’ it has been approved by the 
underwriters, and is furnished either 
black japanned. The 
to push-button 
with 


galvanized or 
lugs for attachment 
switches are furnished brass 
screws. 

The box is equipped with spur eateh- 
es on one side, these fitting into recip- 
rocating slots on the opposite sides of 
the when the boxes are used in 


gangs. 


box 


ae ae 
The Pelouze Electric Iron. 

Sinee the Pelouze electric iron was 

first offered to the trade several slight 





PELOUZE ELECTRIC IRON. 
improvements in design have been 


made although the general principle of 
and construction, which has 
the test of time, un- 
changed. In the accompanying illus- 
tration is shown the Pelouze Electric 
Heater Company’s (Chicago) most 
modern type, which, the company 
claims, embodies several advantageous 
con- 


design 


stood remains 


features unique in electric-iron 
struction. 

The current and temperature in this 
iron is controlled at the iron by a sim- 
ple movement of the hand while iron- 
ing. This feature not only is very con- 
venient but also effects a saving in cur- 
rent. The heating coil is wound in a 
lat plane, easily removable, which pro- 
vides for an even distribution of heat 
The body is 
which 


on the bottom surface. 
filled with magnesia 
prevents hest from radiating upwards 
and while was feature provides com- 
fort for the operator, it also prevents 
cord troubles due to the wire heating. 


asbestos 
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Another advantageous feature is the 
‘*‘rest’’ which forms a part of the iron 
easting. When the iron is not in use 
it is tipped back on the rear lugs and 
end of the handle. 

—— —~+)0e -—-- 


Prominent Electrical Men Establish 
Consulting Engineering Company. 
An announcement of more than usu- 

al interest in electrical cnvineering cir 

cles has recently been made in connee- 
tion with the establishment of the con- 
sulting engineering firm of Woodman- 

Davidson & Sessions, with head- 

National 

The firm is 


see, 
quarters in the First Bank 
building, at Chicago, III. 
composed of Fay Woodmansee, ©. J. 
Davidson and E. O. This 
company is prepared to handle con- 


Sessions. 


sulting, civil, electrical and mecliani- 
cal engineering propositions of any 
character or magnitude, and the comhi- 
nation is a particularly happy one, as 
each member enjoys a splendid repu- 
tation as an engineer and each is fitteI 
by education and experience to bring 
to any problem engineering skill and 
ability of the highest degree. 

Fay Woodmansee first 
practical work in engineering with the 
Government on the Deep Waterway 
Survey of the Hudson River from the 
Troy State Dam to Germantown in 1898. 
On January 1, 1899, he entered the em- 
ploy of the General Eleetrie Company, 
at Schenectady, as a draftsman in the 
Switchboard Department. In July. 
1900, he became connected with tle 
Switchboard Engineering Department. 
He remained with the General Electrie 
Company until February 1, 1903, when 
he became electrical engineer for Sar- 
gent & Lundy, 
This position he held until his retire- 
ment from this company on April 30 
last. While with the General Electric 
Company, Mr. Woodmansee 
charge of all railway switchboards, the 


began his 


consulting engineers. 


Was in 


large Power and Mining and Lighting 


Department switchboards and _ under- 
took the design and development of a 
large number of big power proposi- 
tions. During his connection with 
Sargent & Lundy he was notably con- 
nected with the rehabilitation of the 
International Street Railway at Buf- 
falo, N. Y., the building of the electric 
light plant at Wichita, Kas., the re- 
modeling and construction of the pow- 
er plant of the Twin City Rapid Tran- 
sit Company, the building of the pow- 


er plant of the Dedagur & Springfield 
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Electric Railway, the steam plant at 
Oakand, of the Great Western 
Company, the power for 
Norfolk & 
pany, the new power plant at Atlantic 
City, N. J., of the Atlantie City Elee- 
trie Company, the plant of the Winona 


Power 
the 
Com- 


house 


Portsmouth Traction 


International Railway Company, at 


Winona 


company, 


Lake, the substations for this 


and many other power de- 
velopments of greater and less import- 
ance. 

Mr. 


tained as expert and appraiser in con- 


Woodmansee has also been re- 


nection with the placing of investments 
in a number of power propositions. He 
is a member of the American Institute 
of Electrical the 


Engineers, Eleetro- 














FAY WOODMANSEE 





chemical Society, and several other en- 
gineering and scientific organizations. 

C. J. Davidson has had a unique and 
valuable experience in the operation 
power plants of 


and management of 


various descriptions. His early expe- 
rience included shop work, operating 
experience in various branches of 
steam and electrical power plants, and 
in charge of minor installations. In 
1888 he was appointed chief engineer 
of what was then known as the Haak- 
enson Packing Company (now the Cud- 
ahy Packing Company), in Sioux City, 
Iowa. This position he held for five 
years and then accepted the position 
of chief engineer of the City 


Traction Company, which position he 


Sioux 


resigned in the early part of 1899 to 
become chief engineer of the power 
plants of the Milwaukee Electric Rail- 
way & Light Company. This position 
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Mr. Davidson held until his retirement 
to form the present organization. Mr. 
Davidson’s work with the Milwaukee 
company has included not only the op- 
eration but the design and construction 
of various plants which have been built 
by this company, and the design and to 
a large extent the supervision of the 
Ashley Street plant of the Union Elec- 
trie Light & Power Company, of St. 
Louis, Mo., and the construction of the 
power plant for the Wisconsin Trac- 
tion, Light, Heat & Power Company in 
Appleton, Wis. 
years Mr. Davidson has also been gen- 
eral superintendent of the Milwaukee 


During the last five 


Central Heating Company. 


Mr. Davidson is a member of the 




















Cc. J. DAVIDSON 





American Society of Mechanical Engi- 
neers, an the 
American Society of Naval Engineers, 
a member of the Verein Deutsche In- 
genieure, member of the Engineers’ 
Society of Wisconsin, and a member 
and past president of the Engineers’ 
Society of Milwaukee. 

E. O. Sessions entered the drafting 
room of the Thomson-Houston Electric 
Company at Lynn, Mass., in 1889, and 
became assistant superintendent of the 
Edison General Electric Company, in 
New York, in 1891. He resigned in 
1893 to organize the Northern Electric- 
al Manufacturing Company, with head- 
quarters at Boston, Mass., and from 
1894 to 1896 was general superintend- 
ent for the Hon. Frank Jones, of Bos- 
ton, Mass., during whic,. time he in- 
stalled thirty power plants and three 
railways for Mr. Jones. From 1896 


associate member of 
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to 1901 he was engineer of construction 
for the General Electric Company at 
Schenectady, N. Y., and from 1901 to 
1908 was engineer for the Stanley-G, |. 
Company. In 1908 he joined the Gen- 
eral Electric Company as special en- 
gineer, which position he held until his 
retirement from that company on May 
1, last. ' 
included the design and construction 
of the largest modern power plants, 
generating and distributing electrical 
energy at both high and low tensions 
He was associated with and in special 
charge of the design, construction and 
installation of the plants of the North 
Shore Electric Company, in Chicago 
and vicinity, the Waterside Station of 


Mr. Session’s experiences have 
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the New York Edison Company, the 
third-rail system of the Albany & Hud- 
son River Railroad, the power plant of 
the Michigan & Lake Superior Pow- 
er Company at Sault Ste. Marie, the 
plant of the Citizens’ Electric Com- 
pany at Houston, Texas, the installa- 
tion of the Chicago & Western Indiana 
Railway, the Union Stock Yards & 
Transit Railway, the Cleveland & South 
Western Railway, the plant of the 
Hudson River Power Company at Me- 
chanieville, N. Y., the plant of the 
Union Electric Company at Dubuque, 
Iowa, and many other similar installa- 
tions. 

Mr. Sessions is a member of the 
American Institute of Electrical Engi- 
neers, the Illuminating Engineering 
Society, Electric Club of Chicago, and 
other organizations of a similar charac- 
ter. 
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COMMISSION NEWS FROM NEW YORK 
(Special Correspondence.) 


At the hearing before the Public Service Commission, Second 
District, on the complaint of residents of Granville as to alleged ex- 
cessive rates of the Granville Electric & Gas Company for electricity 
ind gas, the only appearance for complainant was Milford D. 
Whedon. Attorney Brodie G. Higley, who is also president of the 
company, by a series of questions endeavored to have Mr. Whedon 
admit that his complaint was filed because of personal spite. He 
sought to impress this upon the Commission, by referring to Mr. 
Whedon as the only complainant who was interested enough in 
the proceeding to attend this hearing. Commissioner Decker told 
\ir. Higley that this phase of the situation would not be considered 
by the Commission, but that the case would be disposed of entirely on 
its merits. An accountant of the Commission will inspect the com- 
any’s books to ascertain the use of the proceeds of certain securi- 
ties which the company proposes to take up at this time by an 
issue of $12,500 on bonds. 

The Public Service Commission has made an order directed 
igainst the Delaware & Otsego Toll Line Telephone Company and 
he Walton Home Telephone Company to show cause before the 
Commission at Albany on May 29, why an action should not be com- 
nenced to recover penalty for the failure of the company to file 
schedules of rates as required by the order of the Commission. All 
ther companies in the State except these two have complied with 
he order of the Commission in relation to this matter. 

In a recent letter written to the Public Service Commission, 
First District, by the Interborough Rapid Transit Company, exten- 
sive proposals were formulated for subway and elevated lines. The 
Interborough, through President T. P. Shonts, makes a series of 
concessions from its position expressed in its letter of December 

1910. It proposes additional routes, especially in Brooklyn, to 
\storia, Woodside, Buffalo Avenue, and a connection between La- 
fayette Avenue, Brooklyn, and Fourteenth Street and Broadway, 
Manhattan, by a new tunnel, so that there would be in its enlarged 
system six crossings of the East River. 

These proposed subways are to be constructed jointly by Inter- 
borough and city money. The company leaves to the city to extend, 
as it may conveniently under its own construction, these routes 
to Flushing, Jamaica, New Lots Avenue, to Coney Island by Nos- 
trand Avenue, and from Forty-third Street, Fourth Avenue, Brook- 
lvn, to Fort Hamilton, and by a branch from this last line to Staten 
island by tunnel under the Narrows. 

The new offer, the company says, including the elevated improve- 
ments and the Belmont tunnel, represents a construction cost to 
the Interborough Company of $88,478,500 and an equipment cost of 
$45,346,000, or a total contribution by the company of private cap- 
ital in the amount of $133,824,500, or almost two dollars for each 
dollar invested by the city. 


LIGHTING AND POWER. 
(Special Correspondence.) 
NEW LONDON, IOWA.—The council will put in an electric 
light plant. C. 
EAU CLAIRE, WIS.—The installation of a White Way is be- 
ing agitated. C 


ANSELMO, NEB.—Bonds for the erection of an electric light 
plant have been voted. C. 
HIBBING, MINN.—The municipal lighting plant of this city 


was completed recently. 

TROUP, TEX.—R. C. Schumate, of Zephyr, Tex., has purchased 
the local electric light plant. 

ROLAND, IOWA.—Bonds for $8,000 have been voted to con- 
struct an electric light plant. 

SENTINEL, OKLA.—This city has voted $12,000 in bonds to 
establish an electric light plant. P. 

SILVER CREEK, N. J.—The sale of the local electric light 
plant to the city is contemplated. 

FARGO, N. D.—The White Way 
extended along lower Front street. 

LANSING, IOWA.—The Upper Iowa Power Company has been 
granted an electric light franchise. P. 

McALLEN, TEX. 
granted an electric light ‘franchise here. 

PROCTOR, MINN. 


system of lighting will be 
C. 





has been 
P. 





ater & Light Company has 
P. 


been granted an electric light franchise. 
WAUBAY, S. D—Work has been commenced on the construc- 
tion of the electric light plant building. Cc. 








PORT LAVACA, TEX.—W. E. Shell & Company contemplate 
the construction of an electric light plant. P, 

ROLAND, IOWA.—Bonds to the amount of $10,000 have been 
voted for a pumping and electric light plant. P. 

BARTLESVILLE, OKLA.—The Bartlesville Light & Water _ 
pany will expend $106,000 on improvements. 

WETUMPKA, OKLA.—This ctiy has voted bonds for ms 000 
for electric light and water works extensions. 

WAUBECK, IOWA.—K. S. Tasker is considering the del 
tion of a power plant on the Wapsipinicon River. C. 

LITCHFIELD, MINN.—The Council has ordered the installation 
of twenty-six ornamental lights at a cost of $2,600. C. 

PATTERSON, LA.—The Patterson Light & Power Company 
has been incorporated with a capital stock of $8,000. Pp. 

WELEETKA, OKLA.—This city has voted bonds to the amount 
of $45,000, for electric light plant and waterworks. P. 

ROCHESTER, MINN.—Plans for a street lighting system are 
being prepared by Earle D. Jackson, engineer, St. Paul. C. 

MONTGOMERY, ALA.—The electric light plant was recently 
put in operation and is now supplying the city with light. 

EXCELSIOR, MO.—The Excelsior Water, Gas & Electric Com- 
pany has been incorporated with a capital stock of $500,000. P. 

JEWELL, IOWA.—A site has been secured for the erection of 
a brick building, for the installation of the electric light plant. C. 

FORT DODGE, IOWA.—The Northern Iowa Power Company 
is planning the construction of a large dam north of the city. C. 

BELLE PLAINE, IOWA.—Subscription lists are being circu- 
lated for the purchase of electroliers for the business district. C. 

FORT PIERRE, S. D.—Steps are being taken for the installa- 
tion of an electric light plant with twenty-four hour service. C. 

BARABOO, WIS.—The Counci! will secure an electrical expert 
to draw plans for the installation of a municipal lighting plant. C. 

GREENSPRING, O.—A franchise has been granted to D. M. 
Scott to build an electric light and power plant in this village. 

BOONE, IOWA.—The Central Iowa Light & Power Company, 
capital $5,000, has been incorporated to supply power and lighi. C. 

KNOX CITY, TEXAS.—R. W. Warren will install a combina- 
tion electric light plant, an ice plant and a steam laundry here. D. 

MILTON, DEL.—This town is to be supplied with electricity 
from the plant of the Milton Light & Power Company at Ingram’s 
Mill. 

MOROCCO, IND.—The Commercial Club is promoting a com- 
pany to build and equip a combined water and light plant in this 
town. 

FORT DODGE, IOWA.—The Northern Iowa Power Company 
has commenced the construction of a dam to develop 200,000 horse- 
power. C. 

LYLE, WASH.—The Pacific Power & Light Company pur- 
chased a power plant twenty-five miles east of town and will en- 
large it. C. 

PASCO, WASH.—This city proposes to issue $50,000 in bonds 
to purchase and improve the plant of the Pacific Power & Light 
Company. 

HAMPTON, IOWA.—The local electric light plant was burned. 
It will be rebuilt at once. The loss was $40,000. There was no 
insurance. C. 

FLORESVILLE, TEX.—A. B. Crawford, of San Antonio, has 
been investigating the proposition of installing an electric light 
plant here. 

SALEM, ORE.—The City Council has voted to 
plant of the Salem Light, Water & Power Company 
about $370,000. 

CASTLE ROCK, WASH.—The Silver Lake Railway & Lumber 
Company has been granted a franchise for an electric lighting sys- 
tem in this city. A. 

WEBSTER CITY, IOWA.—It is proposed to take a vote on 
issuing bonds for $25,000 for the installation of an electric light 
and power plant. C. 

FORREST CITY, ARK.—A new boiler has been installed by 
the city water and light plant and in the future a twenty-four-hour 
service will be given. 

STATE CENTER, IOWA.—The municipal electric light plant 
was recently burned. The loss was $20,000, with $2,300 insur- 
ance. It will be rebuilt. C. 
TEMPLE, TEX.—A new lighting system nd been installed in 
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the yards of the Santa Fe Railroad Company here. Ornamental 
iron posts are being used 

FLANDREAU, S. D.—The installation of an electric light 
plant at an estimated cost of $20,000 is being agitated. Mr. Shaver 
of St. Paul, is interested. C. 

KEOKUK, [OWA A vote was taken on May 25 on granting a 
franchise to the Stone & Webster Corporation to operate a street 
railway and power company. C. 

SUSANVILLE, CAL.—James Branham has applied for an elec- 
tric lighting franchise in this city. The franchise will be sold to 
the highest bidder on June 1. A. 

LAFAYETTE, KY.—A light and ice company has been formed 
here and machinery for a modern lighting plant ordered. It will 
be installed in a very short time. 

SONORA, CAL.—The electric power line of the Merced Gold 
Mining Company will be extended from its present terminus at 
Penon Blanco to Coulterville, Cal. A. 

ALICE, TEX.—A franchise has been secured for an electric light 
plant which will be operated in connection with an ice plant. Both 
will be in operation in a short time. 

WAUBEEK, IOWA.—K. S. and W. S. Tasker who are seeking 
an electric light franchise for Mt. Vernon, are preparing to erect 
a power dam with an eighteen-foot head. C. 


MANCHESTER, TENN.—This town recently voted the issu- 
ance of bonds to the amount of $25,000 for the purpose of in- 
stalling a water and electric light plant. 

MADISON, WIS.—The Peninsular Power Company has been 
incorporated with a capital of $750,000. The incorporators are 
H. J. Hunt, A. W. Tressler and D. H. Otis. 

GRANGEVILLE, CAL.—The management of the Grangeville 
Light & Power Company is now figuring on the extension of its 


power lines into the Ten Mile mining district. A. 

CANYON CITY, TEX.—The Canyon City Power Company has 
been organized with a capital of $25,000 and will conduct a light 
and power business in connection with an ice plant. 

WEISER, IDAHO.—The Sunnyside Orchard Company has in- 
stalled two ten-inch pumps driven by forty-horsepower motors. The 
pumps will supply water to 500 acres of apple trees. 

KENDALLVILLE, IND.—Bids have been advertised for a new 
100-kilowatt generator to be placed in the lighting plant here. Im- 
provements to be made will probably amount to $25,000. 

LOS ANGELES, CAL.—The Board of Supervisors of this county 
is receiving sealed bids for the furnishing of the necessary equip- 
ment for the lighting of the Hawthorne Lighting District. A. 

TOLEDO, O.—Mayor Brand Whitlock has approved the new 
lighting ordinance passed by Council, providing for a seven-cent 
net rate per kilowatt-hcur with a fifty-cent minimum charge. H. 

REDWOOD CITY, CAL.—A franchise for the right to operate 
an electric light and power company in the country north of 
Halfmoon Bay has been sold to J. J. Gomes and Ben Cunha. 

QUINCY, CAL.—Leroy G. Brown has filed a notice of the appro- 
priation of 50,000 miners’ inches of water to be taken from the 
North Fork of the Feather River for electric power purposes. A. 

HATFIELD, WIS.—The La Crosse Water Power Company, of 
La Crosse, is planning the construction of another power plant, 
eight miles from the city, estimated to cost, complete, $500,000. C. 

EL MONTE, CAL.—The El Monte Light & Water Company has 
been incorporated at this place with a capital stock of $25,000 by 
Kauff- 


A. F. Snell, I. T. Baker, G. H. Coffin, S. Shirpser and M. 

man. A. 
FORT WORTH, TEX.—J. R. Nutt, of Cleveland, O., and asso- 

ciates who have the contract for the installation of the $1,500,000 


electric power plant for this city, have started work on the enter- 
prise. D. 
NEWPORT, CAL.—The City. Council has called an election to 
take action on the proposition of issuing bonds to the amount of 
$55,000 for the purpose of constructing a municipal electric lighting 
A. 


plant. 
BROWNWOOD, TEX.—Dr. M..M. Scott, who recently purchased 
the townsite of Owens, near here, will make extensive improve- 


including the installation of public utility 
plants D. 
ELWOOD, IND.—The Bacon-Olds Company is preparing to 
spend $100,000 on the improvement on the Citizens Heat & Light 
plant. Considerable new machinery and apparatus will be in- 
stalled. Ss. 
PASADENA, CAL.—General Manager Koiner of the munici- 
pal lighting plant estimates that the cost of the needed additional 
unit to the city’s electric lighting plant will be between $30,000 and 
$35,000. A. 
COLORADO SPRINGS, COLO.—At least $50,000 is to be spent 
in improving the system of the Colorado Springs Light, Heat & 
Power Company, according to a recent statement of one of the 
company officials. 
GADSDEN, ALA.—E. R. Le Fevre, L. L. Herzberg, E. T. Hol- 
lingsworth, J. D. Dunlap, T. S. Kyle and Charles P. Smith, of this 
place, have applied for franchise to distribute electricity. They 
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plan the construction of a waterpower electrical plant developin 
20,000 horsepower. . 

MONTICELLO, IOWA.—Fred J. Cross, of this city, has been 
granted franchises to install light and power systems in Cedar 
Point, Walker, Coggon, Central City, all to be operated from a 
central power plant. Cc. 

COLUMBUS, O.—An ordinance has been passed providing for 
the issuance of $20,000 in bonds for the new cluster light system 
A committee of citizens has been appointed to select an appro- 
priate design for the lights. 

ROSENBERG, TEX.—The City Council has accepted the 
proposition of a representative of a Houston engineering com. 
pany to place an electric light plant here. The building is now 
in the course of construction. 

MADISON, WIS.—The Peninsula Power Company, capital $750, 
000, has been incorporated to build an electric light and power 
plant on the northern peninsula of Michigan. D. H. Otis, C. A. w 
Tresler and others, incorporators. Cc 

ROCHESTER, N. Y.—Tests of arc lamps are being carried on 
here, with the intention of changing the street lighting system be- 
fore July, when the Imperial Council of Shriners meets here. Flam 
ing-are lamps will probably be used. 

FORT DODGE, IOWA.—The Northern Iowa Power Company, 
composed of Humboldt and Fort Dodge capitalists, is projecting 
a $200,000 hydroelectric scheme. It is planned to build a dam 
just north of this city on the Des Moines River. 


GOLDENDALE, WASH.—D. B. Hopper of Cedar Valley, eigh- 
teen miles northeast of Goldendale, has received an offer of $40,000 
for the water rights on his ranch. It is believed it is wanted for 
power for an electric railway from Goldendale to Maryhill. 


MANISTEE, MICH.—The properties of the Manistee Light & 
Traction Company have been sold under foreclosure by John § 
Lawrence, of Boston, the price being $145,000. The bid was mad« 
on behalf of Mr. Edwards by Charles Wilson, of Grand Rapids. 


YORK, PA.—The contract for the ornamental lighting of 
Central Square has been awarded to the Edison Electric Light 
Company. There will be twelve standards carrying five lights 
each. These will be furnished by the Smyser-Royer Company. 

REDDING, CAL.—The Northern California Power Company has 
begun work on its proposed 6,000-foot tunnel near Millville, Cal. 
this being the first step in the construction of a 15,400-acre reser- 
voir in which water will be conserved for electric power pur 
poses. A. 

OXFORD, N. C.—The Oxford Electric Company and the Oxford 
Water Company, each with a capital of $15,000, have been formally 
chartered, those interested being Richard C. M. Calvert, College 
Park, Md.; Chas. F. Nesbit, Washington, D. C., and A. H. Powell 
Oxford, N. C. 

AVON, N. Y.—The Livingston-Niagara Power Company, whose 
headquarters are in this place, has the contract to furnish 200 
electrical horsepower to the State Farm at Industry. The new 
transformer station at Golah, which the company is now building, 
is about completed. 

HARTFORD CITY, IND.—The Muncie Electric Light Company, 
the Hartford City Lighting Company, the Dunkirk Lighting Com- 
pany and the Eaton Electric Company have now been merged into 
one company. The corporation is to be known as the Muncie Elec- 
tric Light Company. 

DELANO, MINN.—The Oscar Claussen Engineering Company, 
St. Paul, will draw up a preliminary report on the remodeling or 
new construction of an electric light plant ‘to give a twenty-four- 
hour service. It is proposed te take a vote on issuing bonds 
for the improvement. C. 

YORK, PA.—The Edison Electric Light Company of-this place 
is considerably enlarging its present plant capacity by the addition 
of a 2,000-kilowatt Westinghouse-Parsons steam-turbine generating 
set. The new apparatus is expected to be installed by July and 
ready for operation early in the fall. 

TUCUMCARI, N. M.—The Tucumcari electric light plant has 
been sold to I. G. LaFite, of Denver, Colo., the sale price being 
$22,000. Improvements to the amount of $10,000 will be made on 
the plant, a day service being added and several miles of additional 
wire being strung for suburban users. 

DELANO, MINN.—The Oscar Claussen Company, of St. Paul, 
Minn., will draw up a preliminary report on the remodeling or 
new construction of an electric light plant to furnish twenty-four- 
hour service. The proposition of securing a bond issue to make 
the improvements will be submitted to popular vote. 

MUNCIE, IND.—The Muncie Electric Lighting Company, cap- 
italized at $1,000,000, has filed articles of incorporation. The pur- 
pose is to merge the electric lighting interests of Hartford City, 
Red Key, Dunkirk, Eaton, Muncie and other towns and cities, the 
current to be supplied from the power plant at Muncie. Ss. 

HELENA, MONT.—Articles of incorporation of the Landers 
Power Company have been filed. The company is incorporated 
with a capital stock of $100,000 and the directors are Owen Byrnes, 
O. M. Lanstrum, F. B. Linderman, W. W. Patterson and F. M. 
Hall. The principal place of business will be at Gould. 
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REDDING, CAL.—The Siskiyou Light & Power Company, of 
Yreka, Cal., has secured from the Board of Supervisors of Shasta a 
fifty-year franchise for transmission lines covering the streets and 
highways of that county outside of the incorporated towns. The 
company will at once extend its line south from Dunsmuir to Cas- 
tella. A. 
BUTLER,. PA.—The Pittsburg-Hickson Company, of East But- 
ler, has closed a contract for a large addition to its power plant. 
The contracts include a battery of two 250-horsepower boilers, a 
}50-horsepower engine and an electric generator. The new gener- 
itor, engine and boilers ordered will be installed and ready for use 

July 1. 

ST. MARY’S, O.—The Western Ohio Railway Company has 
ade a proposition to the City Council to furnish current to the city 
wv lights and for use as power. The matter is now being investi- 
ated by a committee of councilmen and citizens and it is thought 
e proposition will be accepted. The company has a power house 
cated in this city. H. 


STATE CENTER, IOWA.—The town council is making prep-. 


ations to begin at once the rebuilding of the electric light plant, 
hich was recently destroyed by fire. A contract for the building 
ill be let at once, and bids for new machinery are being adver- 
ed for. It is expected that the new plant will be completed and 
eady for operation in the next few weeks. 

MOBERLY, MO.—A twenty-year electric and gas franchise 
id a five-year street lighting contract has been voted to T. F. 
ilkerson of Trenton, Mo. Mr. Fulkerson, who is associated with 

illiam Maul Measey of Philadelphia, recently purchased the 
operty of the Moberly Gas & Electric Company and expects to 
end about $150,000 in improvements. 

NEW BRAUNFELS, TEX.—The City Council has adopted the 
reliminary plans of the W. K. Palmer Company, of Kansas City, 
lo., for the construction of a large reinforced concrete dam across 
ie Guadalupe River near here. The proposed dam will be for 
ie purpose of affording the initial power for operating a large hy- 
lroelectric plant which the city will install. q 

DENVER, COLO.—A reorganization of the Colorado Railway, 
ight & Power Company will be effected by the new purchasers, 
epresented by C. C. Chappel of Chicago. The company which fur- 
ishes light and power for Trinidad and adjoining coal camps re- 
ently went into the hands of receivers and the new owners are 
iow planning to put the company on a sound basis. 

OKLAHOMA CITY, OKLA.—The electric light lines of the 
Oklahoma Gas & Electric Company will be extended to Britton, 
to the new college for girls, one and one-half miles north of Brit- 
on, also east of the state fair grounds and to other sections of the 
ity within the next three months. The cost of construction of 
he new lines to Britton alone will amount to about $20,000. 

TERRE HAUTE, IND.—The City Council has approved the con- 

act for lighting the streets and public buildings entered into by 
he Board of Public Works with the Terre Haute, Indianapolis & 
Eastern Traction Company. The contract covers a period of five 
ears and the rate is fixed at $67 a light per year. The provisions 
1f the contract were modified so as to be acceptable to the com- 
any. Ss. 

SAN FRANCISCO, CAL.—The Pacific Gas & Electric Company 
has closed a $100,000 contract with the Spring Valley Water Com- 
pany of this city to supply the latter company with electric energy 
to be used in the construction of a 230-foot dam behind which will be 
mpounded 30,000,000 gallons of water. A transmission line ten 
miles long will be constructed to convey the current to the dam 
site. A. 

BRAZIL, IND.—The City Council has approved the specifications 
repared by Frank Kattman, city engineer, tor lighting of the streets 

and public buildings of Brazil for a period of ten years. Bids will 
soon be called for and if the bids submitted are too high a municipal 
plant will be constructed and planned. The new contract, if one is 
made, will commence April 1, 1912, when the present contract ex- 
pires. 

SHEBOYGAN, WIS.—The $50,000 improvements at the power 
house of the Sheboygan Railway & Electric Company are now 
completed and the plant is in active service. The new 1,500-horse- 
power Curtis turbine was put into service on April 1. The com- 
pany has also just spent an additional $15,000 for added boiler 
capacity and equipped three of its five boilers with smoke con- 
sumers. 

JONESBORO, ARK.—The Spring River Power Company, re- 
cently organized here with a capital stock of $100,000, will install 
hydroelectric plants on Spring River, in this section, and con- 
struct power transmission lines to a number of towns. The main 
offices of the company are at Jonesboro. The officers are: F. R. 
Land, president; J. D. Brown, secretary, and W. H. Vaughan, 
treasurer. 

AUSTIN, TEX.—W. P. Carmichael of the Carmichael Construc- 
tion Company, of St. Louis, Mo., will submit a proposition to the 
City Commission for the reconstruction of the dam across the Colo- 
rado River here and the installation of a hydroelectric plant. Grant 
Hornaday, president of the Midland Construction Company, of Fort 
Scott, Kan., is also negotiating with the City Commission with the 
same object in view. D. 


POTTSTOWN, PA.—A plant will be built by the Philadelphia 
Gas & Suburban Company which will furnish power everywhere 
withing a radius of twenty miles of here. The plant will contain 
three 1,000-kilowatt generators, five 400-horsepower boilers, and two 
300-kilowatt rotary converters. Four electric pumps will be em- 
ployed to pump water from the river. Improvements are also to be 
made in the lighting equipment at Pottstown. 

HARRISBURG, PA.—Thirty charters for electric and gas com- 
panies were granted a short time ago. The companies will operate 
in parts of Delaware, Montgomery, Bucks, Luzerne, Chester and 
Erie counties. Most of the companies have been chartered by the 
same group of men, residing in Philadelphia and Luzerne county, 
each company having the nominal capital of $5,000 and being 
named for the district in which it will operate. 

SPRINGFIELD, MO.—A group of Springfield men have in 
view the erection of a power house on the river near View, Stone 
County. The work, to cost in the neighborhood of $75,000, will 
start with the tunnelling of a bluff 200 feet in thickness that will 
allow water now flowing around a curve to flow straight. Several 
towns, including Berryville and Eureka Springs, Ark., will be sup- 
plied with power as soon as the plant is completed. 

SAN FRANCISCO, CAL.—John Hays Hammond has now se- 
cured control of the La Grange Water & Power Company, owning 
water and power rights and a generating plant in Stanislaus Coun- 
ty, Cal., and will, it is understood, operate this property in con- 
junction with two other power companies operating in the same 
neighborhod. It is reported that transmission lines will be extend- 
ed to San Francisco and other cities and towns in central Cali- 
fornia. A. 

ROME, GA.—According to statements of one of the officials 
of the Georgia Power Company, this place will be supplied with 
power not later than July 1, 1912. The company will have six 
plants with a total of 157,000 horsepower. These plants are lo- 
cated at Dunlap and Bull Sluice now in operation. That at Tal- 
lulah now under construction will develop 60,000 horsepower. 
Those to be constructed at Buford, 32,000, Newman, 24,000, and 
Etowah, 24,000. 

DURHAM, N. C.—The line of steel towers of the Southern 
Power Company that will bring power at a high voltage to this 
city for industrial, lighting and general electrical purposes, is about 
completed, thus connecting Durham with the system 150 miles 
distant, including the several hydroelectric power plants along the 
Catawba and Broad Rivers in upper South Carolina. Material for 
the distributing and transformer stations are also on hand, and 
10,000 horsepower will soon be available for use. L. 

OGDEN, UTAH.—The Merchants Light & Power Company, 
of Ogden, which has recently been granted franchises for the 
lighting and power here, and which has also obtained the munici- 
pal are-lighting contract, has awarded to the Falkenau Electrical 
Construction Company, of Chicago, the general contract for the 
complete installation and construction of this system. The work 
will be undertaken immediately and pushed to rapid completion. 
H. A. Strauss, consulting engineer, of Chicago, has prepared plaris 
and specifications for this system and is now engaged in making 
the necessary purchases at his Chicago office. 


ELECTRIC RAILWAYS. 
(Special Correspondence.) 

PALESTINE, TEX.—Tucker Royall and associates are promot- 
ing the construction of an electric street railway system here. D. 

MANKATO, MINN.—The cost of the proposed electric line to 
St. Peter is estimated at $350,000. J. J. Cummings, Chicago, is in- 
terested. C. 

DULUTH, MINN.—The Duluth Street Railway Company has 
commenced the rebuilding of the Woodland Park line with eighty- 
pound rails. C. 

BOONE, IOWA.—The Chicago & Northwestern Railway Com- 
pany let the contract to the Boone Electric Company for the sup- 
ply of power. 

TULSA, OKLA.—It has been announced by an official of the 
Oklahoma Union Traction Company that two miles more of city 
track will be built. 

PORTERVILLE, CAL.—General-manager F. U. Nofziger of 
the Porterville Northeastern Railroad states that the road will be 
ready for operation by the first of July. A. 

INDIANAPOLIS, IND.—The Monon Railroad Company has sub- 
mitted plans to the Railroad Commission for electrical automatic 
block signals between Indianapolis and Chicago. Ss. 

IRWIN, PA.—The Pittsburg & Westmoreland Street Railway 
Company has asked for franchises for additional lines. It has 
agreed to extend tne trolley service to North Irwin. 

RIVERSIDE, CAL.—The Pacific Electric Company has applied 
for a franchise between the city limits of this city and the River- 
side-Orange county line, a distance of seventeen miles. A. 

DES MOINES, IOWA.—The Des Moines City Railway Company 
is planning the expenditure this year of $75,000 installing improve- 
ments, for which the General Electric Compgfy has the con- 
tract. Cc 
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CAL.—The contract 


LOS ANGELES, 
the Glendale-Burbank extension 
has been let to Robert Sherer & Company. 
pleted within six months 

GREENVILLE, TEX.—A charter has been filed for the Min- 
eral Heights Traction Company, which is to operate here. The 
capital stock is $17,500 and the incorporators are A. R. Nicholson, 
H. T. Weathers, A. W. Defee and others. 

FRESNO, CAL.—F. S. Granger, of the Fresno Interurban Rail- 
way Company, reports that grading for the company’s road is now 
well along and that the laying of ties and rails will begin on July 
1. The road may be ready for operation by December 15. A. 

HAGERSTOWN, MD.—The contract for the construction of 
an electric railway between Hagerstown and Clearspring, a dis- 
tance of twelve miles, has been awarded by the Hagerstown & 
Clearspring Railway Company to the Burton Construction Com- 
pany, of Richmond, Va. The road will cost about $270,000. 

MT. AYR, IND.—Eugene Purtelle announces that Chicago cap- 
italists have arranged to finance the construction of a traction line 
from Rennesselaer to Chicago by way of Mt. Ayr. Work on the 
new road is to be begun in a short time. Ss. 

ESCANABA, MICH.—The Escanaba Traction Company let the 
contract for the construction of a concrete dam and pulp mill on 
the Escanaba River to Bragen & Rich, of Green Bay. A thirty-two- 
foot headway will be procured and 2,500 horsepower developed. C. 

HASTINGS, MINN.—A. T. Stebbins, of Rochester; Albert 
Schaller, of Hastings; and Edw. Feldhauser, of St. Paul, have in- 
corporated the Interurban Construction Company to construct an 
electric railway from the Twin Cities to Lake City, Minn. The cap- 
ital is $100,000. C. 

EAST ST. LOUIS, ILL.—The East St. Louis & St. Louis Trac- 
tion Company has been incorporated with a capital stock of $2,500 
to operate a street railway in East St. Louis and vicinity. The in- 
corporators are L. C. Haynes, C. E. Hewitt, I. B. Sager, T. W. Greg- 
ory and M. W. Shaefer Z. 

AUGUSTA, GA.—The Augusta & Aiken Railway Corporation 
will soon begin the placing of its wires underground on the principal 
business streets. The American Telegraph & Telephone Company 
and the Postal Telegraph Company will also place their lines under- 
ground in the same district of the city. 

FOND DU LAC, WIS.—A new interurban line, extending from 
Milwaukee to Fond du Lac and thence to Ripon and Berlin, will be 
constructed by the Milwaukee Western Electric Railway Company. 
Operations on the new line will begin early in June, according to a 
statement made by a representative of the company. 

FT. WAYNE, IND.—R. W. Watson, vice-president and acting 
general manager of the Ft. Wayne & Northern Traction Company, 
announces that extensive improvements on the system have been 
decided on, the first of which will be the erection of new car barns 
in Ft. Wayne. The other improvements extend along the entire 
line. Ss. 

CLINTON, IND.—The Terre Haute, Indianapolis & Eastern 
Traction Company is reported to have acted favorably on a petition 
by the citizens asking that the company build an extension of its 
line from Clinton to Fairview Park, an incorporated town three 
miles southeast. The territory has no railroad and the district is 
heavily populated. Ss. 

FRANKFORT, KY.—A franchise has been granted for the con- 
struction and operation of an electric line between Elkhorn and 
Frankfort. It is proposed to construct a line of track from the 
fork of Elk Horn to join the Frankfort and Versailles traction line, 
three miles east of this city, and use that line until a track is con- 
structed into this city. 

ANOKA, MINN.—Building of the Minneapolis Northern Subur- 
ban Railway, the interurban railway that will connect Anoka, Ona- 
way and Fridley with Minneapolis, was assured at a mass meeting 
when $30,000 in stock was subscribed. Actual work of construc- 
tion on the line will start before June 1 and, according to present 
plans, the first car will be run August 1. 

MEMPHIS, TENN.—Extension work on the lines of the Lake- 
view Traction Company will begin in a short time, the line going 
to Walls, Miss., at present and later to Clarksdale. The line will 
also be extended north from its present terminal in New South 
Memphis to terminal headquarters at Union Avenue and South 
Third Street by January 1 of next year. 

SPRINGFIELD, ILL.—The Chicago, Waukegan & Woodstock 
Traction Company with capital stock of $50,000 has filed articles 
of incorporation to construct a railway from Waukegan through 
Lake and Henry Counties to Woodstock. The incorporators and 
first board of directors are Charles A. Spenny, Irving D. Stevens, 
W. P. MacCracken, Peter B. Olsen and H. S. Nedber. 

AUGUSTA, GA.—Improvements that will represent an expend- 
iture of $1,000,000 will be made on the local street railway system, 
it is said, one of these being the addition of facilities for supplying 
3,000 additional horsepower. The system and the interurban line 
to Aiken, S. C., was purchased recently by Redmond & Company 
and J. G. White & Company, of New York, from the Harriman 
estate. L. 
WABASH, IND.—The Ft. Wayne & Northern Indiana Traction 
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Company is preparing to build a spur from its line in this city 
south in Lafountain Avenue to the Wabash Canning Company’s 
packing plant to facilitate the transportation of material from the 
farms to the plant. The freight cars will be loaded at switches and 
towns all along the main line, thus relieving the farmers making 
long wagon hauls to the packing plant. S. 
DURHAM, N. C.—With the coming of electrical energy and the 
building of a large substation here by the Southern Power Com- 
pany it has been rumored that several short lines of hitherto steam 
railroad will be operated by electricity, and though no verification 
is had, a new road to Danville has secured a charter, and it is stip- 
ulated that steam or electricity may be used as a motive power 
for the same, this being the Durham and Danville railroad. iL. 


CHARLOTTE, N. C.—The Piedmont Rapid Transit Company, 
given a franchise some months ago to operate a line out’ Fourth 
Street, several miles to a suburb, will have cars in operation by 
September 1, maintaining a thirty-minute schedule, according to a 
deed just filed in the clerk of the court's office here. Paul Chat- 
ham is the leading promoter. Work has been started at the 


‘suburban terminus of the line, where grading is in progress. L. 


VINCENNES, IND.—The subsidy election held in this city and 
township, May 19, in aid of the construction of three interurban 
roads, was carried by a safe majority. The tax will produce up- 
wards of $100,000 and will be divided among the Vincennes, Wash- 
ington & Eastern, the Vincennes Interstate, and the Vincennes 
North and South Traction Company. The voters in Palmyra and 
Steen Townships defeated the subsidy asked by the former com- 
pany. Ss. 

PARSONS, KAN.—The Southeastern Traction Company has 
been incorporated by D. H. Siggins for the purpose of extending 
his Montgomery county system from Cherryvale to Iola by way 
of Chanute and Humbolt. He has been granted a franchise by Iola, 
and Chanute has also granted him permission to construct and 
operate a city system there. Mr. Siggins is now planning to ex- 
tend the Cherryvale-Coffeyville-Independence interurban system 
from Cherryvale to Parsons. 

TOLEDO, O.—Edward W. Bemis, of New York, has been se 
lected by the city of Toledo to make an appraisement of the valua- 
tion of the property of the Toledo Railways & Light Company for 
use in the negotiations between the city and street car company 
looking to a renewal of expired franchises on Toledo streets. It is 
expected that the work will be completed within two months. The 
sum of $8,000 was recently appropriated by Council to meet the ex 
pense of this appraisement. H. 

CHARLOTTE, N. C.—The W. J. Oliver Company, which re- 
cently acquired control of the Salisbury-Spencer and Concord 
Street railways, and the franchise for the interurban line from 
Salisbury to Concord, has started the Concord line in operation 
with the LeFevre storage battery car. Work has been commenced 
on the interurban line that is to connect Salisbury wtih Concord. 
The line will touch half a dozen towns on its route. The line will 
probably -be in operation by early fall. 

LEWISTON, ME.—An order has been placed with the General 
Electric Company for the equipment of the Portland, Gray & Lew- 
iston Railway. The road will run from here to Portland. The 
order includes three substation equipments each consisting of a 
300-kilowatt rotary converter, transformers and switchboard. The 
power is received from the Lewiston & Auburn Electric Light Com- 
pany at the first substation, at a potential of 10,000 volts, and 
stepped up to 33,000 volts for transmission to the two other sub- 
stations. 

RALEIGH, N. C.—The Piedmont Railway & Electric Company, 
Burlington, having $1,000,000 capital, has been chartered to gen- 
erate power, operate street railways and interurban lines, and 
maintain theaters, etc., in addition to doing a general development 
business. The charter specifies especially the construction of elec- 
tric lines to connect Burlington, Graham, Haw River, Hopedale, 
Carolina and Glenco, and operate anywhere in Guilford and Ala- 
mance Counties within fifty miles of Burlington. J. M. Cook, 
Burlington; E. S. Parker, Jr., Graham, and A. L. Davis, Burlington, 
are the incorporators. 

ATLANTA, GA.—The Georgia Railroad fommission has by de- 
cision denied the right of the Fulton County Board of Commis- 
sioners at Atlanta to grant a fifteen-year franchise to the Georgia 
Railway & Electric Company for their proposed Burkhead extension 
on which the maximum fare of five cents from the city limits to 
the end of the line was fixed, thus refusing what was nominated the 
“ten-cent car fare,” the petition of the electric company for ap- 
proval of the franchise being denied. The Railroad Commission 
sets forth that it holds exclusive jurisdiction in law in the matter 
of maximum rates to be charged, etc. L. 

COLUMBIA, S. C.—At a meeting of stockholders, held a fe 
days ago, it was voted to adopt the resolution of the board of di- 
rectors for an increase in the capital stock of the Columbia Street 
Railway, Light & Power Company from $1,600,000 to $3,000,000. 
The question of changing the name of the concern to the Colum- 
bia Railway, Gas & Electric Company was also taken up and 
agreed to, following a resolution to the same effect by the directors 
at a meeting held April 11. The increase in capital is made to pro- 
vide funds for improvements in the system. L. 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 
ESTELLINE, S. D.—The Council has granted a franchise to a 
local telephone ccmpany. Cc. 
HARVEY, N. D.—The County Board has granted a franchise to 
erect and maintain a telephone line. 
WAUSAU, WIS.—The Chicago & Wisconsin Valley Telephone 
Company is planning to build a line to Rothschild. C. 
MARIPOSA, CAL.—A. C. Smith and others have secured a 
franchise for a telephone line along the Mariposa and La Grand 
road. A. 
DULUTH, MINN.—The Zenith Telephone Company will erect 
three-story exchange building of pressed brick. The cost will be 
$50,000. C. 


CORNING, CAL.—Joseph P. Tait, representing the Tehama 
relephone Company, has been granted a franchise for telephone 
lines in this city. A. 


FAIRVIEW, IND.—The Fairview Mutual Telephone Company 
nas been incorporated with a capital of $5,000 by George Sharp, 
‘ohn Berns and Mack Ellis. 

SHUBUTA, MISS.—The Board of Aldermen at the regular 
monthly meeting granted a franchise to the People’s Telephone & 
lelegraph Company to enter the town. 

DES MOINES, IOWA.—The Epworth Rural Telephone Com- 
any was incorporated with a capital of $6,000 to do business in 
Cherokee County. E. H. Mitchell is president. 

HENNING, MINN.—The Henning Vining Telephone Company 
as been incorporated with a capital of $4,000. The incorporators 
ire A. B. Trana, M. B. Lund and John Guisness. 

HOUSTON, TEX.—Provision has been made for the installation 
f a rural telephone system covering the greater part of Brazoria 
ounty and portions of Harris and Fort Bend Counties. 

MAXVILLE, O.—The Maxville Telephone Company was re- 
ently incorporated with a capital of $10,000. The incorporators 
re S. S. Mohler, Geo. Vanatta, John Bell and J. H. Goodleve. 

BUSHYHEAD, OKLA.—The Farmers’ Rural Telephone Com- 


any has been incorporated with a capital stock of $2,250. The 
lirectors are W. J. Strang, W. A. Howard and J. A. Johnston. 
OKLAHOMA CITY, OKLA.—The Mackay Telegraph Cable 


Company has just opened its first office in the state in this city 
and is pushing a line through to Galveston as rapidly as possible. 

PUEBLO, COLO.—The Pueblo Southeastern Telegraph & 
Telephone Company has been incorporated with a capital of $50,000. 
‘he ineorporators are J. H. Voorhees, W. D. Garwood and B. H. 
rallmadge. 

APPLETON, WIS.—The Manitowoc Road Teiephone Company, 
a sub-licensee of the Wisconsin Telephone Company, has been or- 
ganized to build ten miles of line east of Darbot to connect with 
the exchange in this city. C. 

MONTEREY, CAL.—The work of constructing a _ forty-mile 
cross-country telephone line, from King City to Slate’s Hot Springs 
on the Coast sixty-five miles south of Monterey, has begun, Dr. H. 
C. Murphy, of Salinas, managing the project. 

TUCSON, ARIZ.—Preparations are being made for bringing 
the new long-distance telephone line from Los Angeles into the 
central station of the Consolidated Telephone, Telegraph and Elec- 
tric Company in Tucson. The work will be done at once. 

BUDA, TEX.—The Buda Telephone Company has been organ- 
ized with a capital of $5,000. Directors are W. S. Birdwell, L. L. 
Carter, C. C. Huddleston, J. J. Blanton and J. W. Adair. The new 
company will make many improvements in the local system, which 
it purchased. 

SALISBURY, N. C.—The Southern Bell Telephone Company 
has just begun the construction of a new toll line into Cleveland 
county, some forty miles, where it is said the existing system will 
be greatly improved. A new line will also be built to Lexington to 
take care of increased patronage. L. 

CALDWELL, IDAHO.—The Bell Telephone Company is install- 
ing another line to Parma and one to Notus. The business to these 
points has become so heavy that additional lines became necessary. 
An additional line to Middleton will be put in and the Rockville 
line, which was destroyed by storms will be rebuilt. 

LEXINGTON, S. C.—The Farmers’ Mutual Telephone Company 
was organized at Gaston with the following officers: W. B. Fallaw, 
president: J. H. Price, vice-president; D. M. Craft, secretary, and 
W. D. Pound, treasurer. It is the intention of the company to erect 
a line from Gaston to Swansea and other points in the community. 

BANDERA, TEX.—The property of the San Antonio & North- 
western Telephone Company was sold at public sale for $6,000, to 
satisfy a judgment of the Boerne State Bank. The following Boerne 
people purchased the property: Chas. Reinhard, Rud Aue, Dr. J. 
F. Nore, Henry and Adolph Wendler and Adolph Luckenbach. At 
the same time, J. F. Habey bought the Bandera line for $3,400. 

SPENCER, N. C.—The Southern Bell Telephone Company has 
begun work on the rebuilding of its plant here, which will be done 
at a cost of $18,000. A new and modern common battery system 
will displace the magneto plant now in use. Several miles of cable 
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will be strung, including a large cable to Salisbury through which 
all lines will be connected with the Salisbury exchange. The work 
is being done under the direction of J. L. Moore, division plant 
superintendent at Charlotte. 


ELECTRICAL SECURITIES. 


The decision in the Standard Oil case caused a buoyant re- 
sponse in the market for securities. There was a general activity 
which has been lacking for the past ten months. Steel was easily 
the leader in volume of trade and it was evident that those who 
are well informed regard that corporation’s operations fairly safe 
from any such decision as that meted out to Standard Oil, notwith- 
standing the fact that a new congressional investigation of steel is 
but begun. The leaders among the stocks showed these net ad- 
vances for the week: Steel, 4%; Reading, 4%; Union Pacific, 6% 
Southern Pacific, 454; Amalgamated Copper, 4%; and Chicago, Mil- 
waukee & St. Paul, 4%. 

The annual meeting of stockholders of the American Union 
a “a Company will be held at 195 Broadway, New York, 

ay 31. 

The Boston Water Power Company has canceled $310,000 of 
its bonds, leaving $732,000 at present outstanding. The bonds can- 
celled were used to pay for 284,712 square feet of land purchased 
from the company at public auction on January 17 last. 

The Cleveland Railway is expected to sell an additional $2,500,- 
000 of its newly authorized bonds in the near future to provide 
money for further improvements and additional rolling stock equip- 
ment. 

DIVIDENDS. 

Brooklyn Rapid Transit Company; quarterly 
and one-quarter per cent, payable June 9. 

Brooklyn Union Elevated Railroad; a dividend of two and one- 
half per cent on the common stock, payable June 7 to stock of 
record May 31. The regular semi-annual dividend of two and one- 
half per cent on the preferred was also declared payable June 30 
to stock of record June 22. 

Cities Service Company; regular monthly dividends of one-half 
of one per cent on the preferred, and one-quarter of one per cent on 
the common stock, payable June 1 to stock of record May 10. 

Detroit Edison Company; quarterly dividend of one and three- 
quarters per cent, payable July 15. 

Northern Ohio Traction & Light Company; common quarterly 
dividend of three-quarters per cent, payable June 15. 

Philadelphia Electric Company, quarterly dividend of one and 
one-half per cent, payable June 15. 

Winnipeg Electric Company; a quarterly dividend of three per 
cent, payable July 1. 


dividend of one 


SECURITIES ON 
THE 


BID PRICES FOR ELECTRICAL 
CHANGES AS COMPARED WITH 


NEW YORK. 


THE LEADING EX- 
PREVIOUS WEEK 


CLOSING 





. May 15. 
ec ce receee neeeb sedadie taut bees 7 
I SD i, Cod 2) tia care el aralne bis. dee Soe eee ak 26 4 
le line ano Oak S564 SAKES Re Ode etanaeee 624 
Se Oe 84 .6.05:0 0k 68S NO Nee eee RS Kee .. *82 82 
ee ee Serr reer tee eee 8% 148 
oo ee ey eee eee eee ee 801 78% 
CE I 666 bbs Keweccdvdccrcevens 156 
Interborough-Metropolitan common 18% 
Interborough-Metropolitan preferred 52 
ey oa ees hoe dune oe aaeien aero we hue aea 129 129 
Mackay Companies (Postal Telegraph and Cables) common 91% 88% 
Mackay Companies (Postal Telegraph and Cables) preferred 76% 7614 
IE IID Bata cc nee¥b-000.0u des 14 NEC 6 OTRS Cb 135 1341 
DD CE, PO ccc dccccwevescceedsenésecceswons *18 *18 
New York & New Jersey Telephone............cccecceccecs 103 103 
CS oD a, nc Gah a a dh Loker e ee WS ee wee aE 49% 48 
Oe err ree er re ne 80% 75% 
U. 8. Steel Ge 6. s.0's 0:5.0:50.005 055 6066s ses nsereeteeteoeee 119% 118% 
PI, BIE so kedic cece wccteccceccrncesasevecsenceseeensseas 77% 73% 
rN CONTIN a 66.0: :0.0:6:5:6:0:0:6:0:0:6.6:00:0.56:6:0.0:00406604006% 73% 67% 
WO TNO xoccccvecevosencusescowessescneceete 116% *110 

*Last price quoted. 

BOSTON 

May 22. May 15. 
i ind 655 :44466 24 AKER EAR eN 148% 148% 
WGRROR WNC. . TUMBINMCIMG 2. ccccccccveccccsccsccccceccescceee 287 286 
COOTER TRPROEGS oo 6c receccccdiccccecoveseevescenccesvescosne sean 156 
Massachusetts Electric COMMOM ...........seceveceseceresens 19% 18% 
Massachusetts Electric preferred ........ccceeceeeeeeeeereees 89 88% 
New England Telephone ........cccccccccscccccccvevccscscccees 14F 144% 
Weoesterm Tel. Ge Tel. COMO. 0c ccccccccccccccccccccccccecsse 18% 19 
Western Tel. & Tel. preferred.......ccccccccscccsccvcsccccce 94 94 

PHILADELPHIA, 

May 22. May 15 
Asmperiase BRABWAPS occ ccccvccvcvecccccevscccsscccvccscccsoess 44 
Electric Company Of AmMePriCa.........ccccccccccccseeeesesees 12 12 
Electric Storage Battery COMMON..........seeeeeeeeeeeeeees 54 52% 
Electric Storage Battery preferred............eeeeeeeeeeeees 54 52% 
Philadelphia Electric .........ccccccccccccccccsccssccvscvucs 16% 16% 
Philadelphia Rapid Transit ........csceececeeeeeceenrensenees 18% 18 
Philadelphia Traction .........cccccccecsccceccsecesesecevees 83% 83 
Urfom Traction ...cccccccccccccccccccccccccccccesessessccecs 46% 46% 

CHICAGO 

May 22. May 15. 
Chicago Railways, SerieS 1......-ccccscceceeeeeceeerereeeens 7 80 
Chicago’ Railways, Series 2........:seeceececseeeereeceeenees 21% 20% 
Cte BGO oc cccccccccccccccccccccccccessecesccsceeeces 4% 4% 
Chicago Telephone ..........ccccecccccececeeencessecessseens 123 122 
Commonwealth Edison ..........seeeeeees «see eneeeeeees 127 127 


Metropolitan Elevated COMMON .......seeeeertteeeesfereeees 23% 22 
Metropolitan Elevated preferred .......+.-eeeeeeee foresees 70% 66 
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PERSONAL MENTION. 

A. W. BURCHARD, of the General Electric Company, 
for Europe last Wednesday on the Mauretania. 

ALEXANDER GRAHAM BELL will be honored at his birth- 
place, Brantford, Ont., by the erection of a memorial. This cere- 
mony will take place on Dominion Day, July 1, 1912. 

IRVING HALE, of Denver, Colo., has been made president of 
the Colorado Interurban Railway Company, which was organized to 
build an electric interurban railway between Denver and Longmont. 

FRANK H. CUTSHALL, who has been succeeded as general 
manager of the Chicago, South Bend & Northern Indiana Railway 
by C. D. Emmons, has been appointed general manager of the Gas 
Company at Lima, O. 

L. H. NEWBERT, manager of the Redwood district of the Pa- 
cific Gas & Electric Company, will take charge, on June 1, of the 
new appliance department of the company. Mr. Newbert’s head- 
quarters will be in San Francisco. 

PHILIPPE A. GUYE, of Geneva, Switzerland, editor of 
Journal de Chemie Physique, has been awarded the gold medal of 
the Societe d’Encouragement pour l’Industrie Nationale, of France. 
The medal was given in recognition of his work on the fixation of 
atmospheric nitrogen which he carried on for seventeen years. 

E. D. NIMS, former president of the Pioneer Telephone Com- 
pany, has been elected vice-president of the Missouri & Kansas 
Telephone Company and will have headquarters in Kansas City. 
C. S. Gleed, president of the Missouri & Kansas Telephone Com- 
pany, will be president of both companies. 

A. G. McCLURE, who has been prominently connected with 
the conduit industry for a long time, notably with the Safety 
Insulated Wire & Cable Company and the American Conduit Com- 
pany, has recently completed a four-months’ trip embracing over 
cities in the Southern, South Western and Central Western 
McClure made a careful study of underground 
conduit and construction and ornamental street lighting systems 
and conduit work for electric light, telephone and street railway 
companies, and railway signal departments. 

ARTHUR B. LISLE, general manager of the Narragansett Elec- 
tric Lighting Company, has suffered a terrible bereavement in the 
death of his only child, W. W. Lisle, a seven-year-old son. The 
little fellow had been out walking with his grandfather, Henry D. 
Briggs, and started to dig a hole in a sand bank near Mr. Lisle’s 
home at Chepiwanoxet. Before Mr. Briggs could get to his assist- 
ance there was a slide and a huge boulder fell upon the boy. 
Neighbors rushed to the rescue, but in spite of their heroic efforts 
at releasing the lad and in applying artificial respiration the little 
fellow expired before medical assistance could be secured. We 
join with many friends in extending our deepest sympathy and 
heart-felt condolences to the bereaved members of the family. 

JAMES LYMAN, formerly district engineer for the General 
Electric Company, Chicago, Ill., has become a member of the firm 
of Sargent & Lundy, consulting engineers, Chicago, where he will 
assume the duties of chief engineer of the Electrical Department. 
Mr. Lyman is one of the pioneers in electrical engineering, having 
been associated, during the years from 1884 to 1887, with Thomas A. 
Edison in installing the first lighting plants in Pennsylvania, Mary- 
land and neighboring states. After a period of several years in the 
manufacturing business Mr. Lyman entered the employ of the Gen- 
eral Electric Company, being located first in Schenectady and, 
for the past sixteen years, in Chicago as district engineer. Mr. 
Lyman is a graduate of Yale University (Sheffield Scientific School) 
has also received a master’s degree in electrical and mechan- 
engineering from Cornell University. He is a member of the 
American Institute of Electrical Engineers, American Society of 
Mechanical Engineers, American Electrochemical Society, Ilum- 
inating Engineering Society, Western Society of Engineers, Chicago 
Electric Club, University Club, and the Union League Club. Coin- 
cident with Mr. Lyman’s change is that of W. S. Monroe, formerly 
in charge of the drafting room of Sargent & Lundy, who has been 
also taken into the firm and will hereafter assume the duties of 
chief engineer of the mechanical department, under Mr. Sargent. 


OBITUARY. 


JOHN M. NATE, well known in the telephone field, died at 
the home of his daughter, in Winona, Minn., on April 30. Mr. 
Nate was for many years connected with the Chicago Telephone 
Company, being its purchasing agent for some time prior to the 
vear 1895 In 1895 he entered into electrical manufacturing and 
was just before his death manager of the Minneapolis office of the 
Stromberg-Carlson Telephone Manufacturing Company. 


HENRY HUTCHINS SYKES, general manager of the Southern 


sailed 


sixty 


states. Mr. has 


and 
ical 


New England Telephone Company, died in New Haven May 18, 
1911. He was born in Suffield, Conn., in 1867 and graduated from 
the Yale scientific school in 1889 and from Boston Technology in 
1891. Immediately afterward he went with the American Telephone 


& Telegraph Company, remaining there until 1895. In that year he 
was appointed chief engineer of the Bell Telephone Company of 
Missouri and lived in St. Louis. In 1902 he went to New Haven as 
general superintendent of the Southern New England and in Janu- 
1907, he was made general manager. 
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LEGAL NOTES. 


GRANT TO POWER COMPANIES NOT APPLICABLE TO 
TELEPHONE COMPANIES.—An act granting to electric power 
companies the right to use public highways for poles and wires 
does not apply to telephone companies whose operations are con. 
fined exclusively to telephone service.—Supreme Court of Nebraska 
in Alt vs. State, 129 N. W. 432. 

POWER TO TRANSMIT ELECTRIC CURRENT INCLUDED — 
A municipal ordinance empowering a corporation “to lay down in 
the ground, put on poles and otherwise attach wires to other suit- 
able conductors for the transmission of electricity, upon, over. 
through, under and in the streets, lanes, alleys and public grounds’ 
of the city, includes power to transmit electric current, using the 
public way as indicated, for all lawful purposes.—Supreme Court 
of Wisconsin, in State vs. Kenosha Electric Railway Company, 129. 
N. W. 600. 

RIGHTS OF TELEPHONE VERSUS RAILROAD COMPAN 
IES.—Where a telephone company constructs its lines along a 
public highway in a proper manner under the terms of a legisla- 
tive grant and uses them in the public service, a railroad company 
has no authority, either by itself or by an employe, to treat the 
wires at a railroad crossing as a nuisance and cut them down, if 
they do not in any way endanger railroad employes or interfer: 
with the moving of trains, or wth the railroad right of way. In 
determining the respective rights of a telephone company and a 
railroad company at a place where the telephone wires on a pub 
lic highway cross the railroad right of way, the rights of the 
public, as well as property rights, should be considered.—Suprem: 
Court of Nebraska, in Alt vs. State, 129 N. W. 432. 

ELECRICITY IS “MANUFACTURED” AND COMPANIES 
MAY BE “TRADING COMPANIES.”—Unlike the utilization of 
water and air by simple control and guidance of them to the « 
sired end, commercial electricity is produced by labor, machinery 
or by chemical combination of various different elements. To d 
this is the very essence of manufacture—‘the making of som: 
thing from raw materials by hand, by machinery or by art.” And 
when so manufactured, it cannot be denied that electricity can lx 
bought, sold, measured and delivered. Therefore, companies may 
make it their principal business to buy, sell, measure and delive: 
electricity, and in doing so become “trading companies” within the 
meaning of the bankruptcy law, so as to be adjudged involuntary 
bankrupts.—United States District Court in West Virginia, In r 
Charlestown Light & Power Co., 183 Fed., 160. 

SUPPLYING ELECTRIC CURRENT A PUBLIC USE.—AI 
though there are some contrary views expressed, the Suprens« 
Court of Tennessee is of the opinion that the supplying of electric 
current for lighting, heating, and motive power, where all who 
desire are entitled to demand a supply for such purposes, is, at 
the present day, a public use, particularly where the opportunities 
of the company to serve a large portion of the public are apparent 
and its purposes to do so are conceded. This conclusion is reached 
in a case where it is held that a demurrer was properly overruled 
to a petition to obtain land by condemnation for the purpose of 
taking care of the back flow of waters caused by dams which th 
company proposed to construct to obtain a sufficient head of wate1 
to operate its electrical works. A growing need of the modern 
community, the court says, is most certainly the need for electri 
current. Not only as municipalities do we demand such current 
for street lightning and the like, not only do our public servic« 
corporations require it for transportation of passengers and com 
modities, but it is demanded in every household, store, factory, and 
office, and in fact everywhere that light, heat, or motive power is 
wanted. Its uses are multiplied daily. It has long been held that 
the supplying of water to a community was a measure of public 
utility, and the supplying of electricity to a modern community is 
searcely less a measure of public utility—Great Falls Power Com- 
pany vs. Webb, 133 S. W. 1105. 


PROPOSALS. 


NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
on naval supplies on the dates given below. Bidders interested 
therein should make early application for copies of the schedule, 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Pay Office nearest each navy yard. Bids will be 
asked on the following supplies: 

Place of Schedule 
Delivery. No. 


Date of 


Opening. Material Quantity. 





June 6—Switchboards, etc......... Miscellaneous... Brooklyn, N. Y...36 
Tape, insulating, cotton..1,200 pounds....Norfolk, Va. 
Tape, insulating, rubber..350 pounds..... Norfolk, Va. .... 

June 20—Breakers, circuit......... Dt ced cumannenaes Mare Island, Cal.. 
Fuses ........+.+..++++.+..++.Miscellaneous...Mare Island, Cal.. 
Tape, insulating, cotton..950 pounds.....Mare Island, Cal..: 
Tape, insulating, rubber..: pounds.....Mare Island, Cal. .3627 
po re rere Puget Sd., Wash..3612 
TT, MEE senéccaveoun + pounds.....Mare Island, Cal. .3627 
Wire, resistance ........ pounds..... Mare Island, Cal. .3627 





POST OFFICE, CLAY CENTER, KAN.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
June 26 for the construction, complete (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring and lighting 


























































































fixtures) of the United States pust office at Clay Center, Kan., in 
accordance with drawings and specifications, copies of which may 
be obtained from the custodian of site at Clay Center, or at the 
Supervising Architect’s office. 

POST OFFICE, GETTYSBURG, PA.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
May 15 for the construction (including plumbing, gas piping, heat- 
ing apparatus, conduit and wiring) of the United States post office 
at Gettysburg, Pa., in accordance with drawings and specification, 
copies of which may be obtained from the custodian of site at 
Gettysburg, or at the Supervising Architect’s office. 


NEW PUBLICATIONS. 

TERRESTIAL MAGNETISM.—The Department of Commerce 
ind Labor has tabulated the results of magnetic observations made 
iv the Coast and Geodetic Survey between July 1, 1909 and June 
0, 1910. 

MAGNETIC MEASUREMENTS.—The Coast and Geodetic Sur- 
ey has issued “Directions for Magnetic Measurements,” by D. L. 
Hazard, computer in the Division of Terrestrial Magnetism. This 
iblication gives the theory of measurements of the earth’s field 
1d directions for carrying out such measurements. 

BULLETIN OF BUREAU OF STANDARDS.—No. 2 of Vol. 7 
f this publication has appeared and contains, among others, the 
following papers: “The Reflecting Power of Various Metals,” and 
Selective Radiation from Various Substances,” by W. W. Coblentz; 
The Measurement of Electrical Oscillations in the Receiving 
ntenna,” and “Some Experiments with Coupled High-Frequency 
‘ircuits,” by L. W. Austin. 


NEW INCORPORATIONS. 

BROOKLYN, N. Y¥.—The United Chandelier Works has been 
neorporated with a capital of $800 by Harry Berkowitz, Soloman 
’ascal and Annie Berkowitz, all of Brooklyn. 

MILWAUKEE, WIS.—The American Electric Company has been 
corporated with a capital of $6,000. The incorporators are T. R. 
ook, Asa T. Cook and John A. Wallis. 

CLAYTON, WIS.—The Clayton Electric Company was recently 
icorporated wtih a capital of $2,000. The incorporators are Theo- 
re Erickson, James S. Malchow and C. J. Anderson. 

YOUNGSTOWN, O.—The Electric Wiring Company, which will 
leal in electric supplies, has been incorporated. with a capital of 
$25,000 by C. H. Hood, W. E. Fownes, C. R. Hood and H. W. 
‘ownes. 

PASSAIC, N. J.—The Standard Electric & Manufacturing Com 
iny has been incorporated with a capital of $100,000 and will 
ngage in an electrical and mechanical contracting and engineering 
uusiness. The incorporators are Anton Voegtle, Richard H. Voegtle 

ind Hermann J. D. Voegtle. 

LAFAYETTE, IND.—The Lafayette Electric Manufacturing 
‘ompany has filed articles of incorporation with the Secretary of 
State. The capital stock is $40,000. The object and purpose of 
his corporation is to manufacture and sell electric appliances and 
levices of every kind and description, and all machines, tools and 
instruments pertaining thereto. The incorporators are Albert E. 
Scheitethe, W. M. Baker and B. P. Shearer. Ss. 


INDUSTRIAL ITEMS. 


ROESSLER & HASSLACHER CHEMICAL COMPANY, New 
York, N. Y., has issued its May price list of chemicals. 

WICKES BROTHERS, Saginaw, Mich., has issued its May 
monthly stock list of machinery bargains. This list contains a 
great number of pieces of electrical and mechanical apparatus. 

THE NATIONAL METAL MOLDING COMPANY, Pittsburg; 
Pa., has mailed wal] hangers listing and illustrating different forms 
of “National” metal molding. Porcelain rosettes, dead-ends, key- 
less receptacles, etc., are included. 

THE CONDUIT MACHINE COMPANY, St. Louis, Mo., is dis- 
tributing to the trade small pocket wiring tables which are com- 
piled in very convenient form. The table advertises especially the 
C-M fishing and threading machine. 

ALBERT & J. M. ANDERSON MANUFACTURING COMPANY, 
Boston, Mass., recently distributed Bulletin No. 19 on line material 
for electric railways. Practically all the material listed is of the 
company’s own manufacture, and is a result of sixteen years’ expe- 
rience in this line of work. 

THE ELECTRIC CONTROLLER & MANUFACTURING COM- 
PA..Y, Cleveland, O., continues in the May number’ of Common 
Sense the article on “Automatic Magnetic Control.” Former articles 
of this series have appeared in the issues of the four preceding 
months. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., has reproduced in bulletin form a series 
of talks and illustrations of railroad electrification which have ap- 
peared in the technical magazines between January 1 and March 1. 
1911. This publication is listed as circular No. 1517 and will be sent 
on request. 

THE HURLEY MACHINE COMPANY, Chicago, IIl., is mailing 
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to the central stations a proof of an electrotype which it will 
send to those desiring it for use in connection with newspaper 
advertising. The electrotyped advertisement is in the form of a 
six-picture cartoon illustrating the great convenience of the Thor 
electric laundry machine. 

PARTRICK, CARTER & WILKINS COMPANY, Philadelphia, 
Pa., suffered considerable damage from a fire which, on the night 
of May 16, occurred in its factory. The company announces that 
the facilities will in a short time be so readjusted as to permit 
of the prompt filling of orders, and asks for the present the in- 
dulgence of its customers. 

THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., announces that its heating appliance department 
has been moved to New York City, where more space was avail- 
able. The sales offices, located in the Times Building, at Broadway 
and Forty-second Streets, are in charge of George B. Katzenstein, 
manager o1 the department. 


THE MESTA MACHINE COMPANY, Pittsburg, Pa., has dis- 
tributed a bulletin describing and illustrating the Mesta horizontal 
double-acting tour-cycle gas engine. An interesting comparison of 
the economy of gas and steam engines is made in the publication, 
a chart being included to show the losses in both engines and the 
power finally available at the shaft of each. 


MATHIAS KLEIN & SONS, Chicago, who have made the Klein 
line of construction tools since 1857, have been appointed sole dis- 
tributors for the “P. & G.” wire skinner. This handy little tool is 
meeting with great favor among electricians, line men, telephone 
men, fixture hangers and others. M. Klein & Sons will be glad to 
mail descriptive circular of this device on request. 


ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, Berlin, 
Germany, has issued bulletins describing its iron resistances for 
self-regulation of current under variable voltage, columns for 
switchboard instruments, turbo-compressors, motor-generators, are 
lamps for color matching, bell-ringing transformers, and motors for 
planers and other machines and devices requiring automatic re- 
versal. 

THE JEFFERSON GLASS COMPANY, Follansbee, W. Va., 
manufacturers of Luceo reflectors for tungsten lamps, has estab- 
lished a new office at 24 East Adams Street, Chicago, Ill., with R. 
A. L’Ecuyer in charge. The company has recently added Luceo 
ball globes for 100, 150, 250, 450 and 500-watt lamps and the Luceo 
ceiling bowls, as well as a line of Luceo reflectors of larger dimen- 
sions. 


THE WILLARD STORAGE BATTERY COMPANY announces 
that, owing to increasing business, it has been found necessary to 
secure larger quarters for the accommodation of the Detroit branch. 
These have been obtained at 1191 Woodward Avenue, Detroit, 
Mich., where a sales room and fully equipped battery repair depart- 
ment are ready for business. This branch is in charge of Max 
G. Hilman. 

THE J. FAESSLER MANUFACTURING COMPANY, Moberly, 
Mo., makers of “Boss” and “Universal” flue expanders, flue cutters 
and other boiler tools, have reorganized their sales department 
and placed Charles F. Palmer in charge as sales manager, with an 
office at 810 Olive Street, St. Louis. Mr. Palmer is well qualified 
for this position through previous experience in selling Faessler 
tools and as representative of the Frank E. Palmer Supply Com- 
pany, of St. Louis. 

THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
mailed cards bearing the announcement that it is prepared to fur- 
nish three-wire direct-current generators for practically any Ca- 
pacity. The neutral in this form of generator is obtained from 
an additional generating winding in the armature, this winding 
being connected to a single collector ring. The advantages of this 
design of generator are said to be: high efficiency, great overload 
capacity, and simplicity. 

FRANCIS P. MANN, 12 Boulevard Arago, Paris, France, has 
made an arrangement with M. Herrgott, the inventor of electric- 
heating fabrics, a description of which was published in a recent 
issue of the ELEcTRICAL REVIEW AND WESTERN ELECTRICIAN, to 
represent him for any business developed in America, either as 
to orders for such material or as to forming a branch company 
or agency. Catalogs in English are now ready and will be fur- 
nished by Mr. Mann upon request. 

THE MORRIS IRON COMPANY, of 86 West Street, New York 
City, recently received two important contracts for lighting by 
means of combination trolley and lighting poles. These are to be 
installed at Joliet, Ill., and Texarkana, Tex. Previous installations 
of similar posts have been made by this company at Lincoln, Neb., 
Poughkeepsie, N. Y., and Portland, Me., and undoubtedly at least a 
dozen cities will have adopted this form of lighting during the 
present year. 

THE OSHKOSH LOGGING TOOL COMPANY, Oshkosh, Wis., 
announces its consolidation with the A. Stanford Logging Tool 
Company and the Oshkosh Tool Manufacturing Company, both of 
Oshkosh. The new corporate name will be the Oshkosh Manufac- 
turing Company. The Stanford Company was organized in 1853 
to manufacture labor-saving tools and devices. The Oshkosh Log- 
ging Tool Company was organized in 1885 and although manu- 
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facturing lumbermen’s tools, made a specialty of labor-saving 
tools and devices for telephone and telegraph companies and elec- 
trical contractors. The consolidation of these two companies, to- 
gether with the Oshkosh Tool Manufacturing Company, will give 
impetus to this line of business. 


THE WALPOLE RUBBER COMPANY and THE MASSACHU- 
SETTS CHEMICAL COMPANY announce that their Chicago offices 
are now located in the Brooks Building, at the corner of Jackson 
Boulevard and Franklin Street. 


DATES AHEAD. 


American Society of Mechanical Engineers. Spring meeting, 
Pittsburg, Pa., May 30 to June 2. 

National Electric Light Association. Annual convention, New 
York City, May 29 to June 3. 

Commercial Section, National Electric Light Association. Meet- 
ing and banquet, New York, N. Y., June 1. 

National District Heating Association. Annual meeting, Pitts- 
burg, Pa., June 6-8 

Canadian National Electrical Credit Association. Toronto, 
Ont., June 13-16. 

American Society of Civil Engineers. Annual convention, Chat- 
tanooga, Tenn., June 13-16. 

Association of Railway Electrical Engineers. Semi-annual con- 
vention, Washington Terminal Station, Washington, D. C., June 
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National Gas and Gasoline Engine Trades Association. (Con. 
vention, Detroit, Mich., June 19-23. 

Association of Railway Telegraph Superintendents. Annual 
meeting, Boston, Mass. June 19-23. 

Michigan Electric Association. Annual convention, on board 
steamer Mynesota, leaving Grand Haven, Mich., June 19, returning 
to St. Joseph, Mich. June 22. 

Mississippi Electric Association. Annual convention, Gulfport, 
Miss., June 20-21. 

American Institute of Chemical Engineers. Semi-annual meet- 
ing, Chicago, Ill., June 21 to 24. 

Society for the Promotion of Engineering Education. Annual! 
meeting, Pittsburg, Pa., June 26, 27 and 28. 

American Institute of Electrical Engineers. Annual conven- 
tion, Chicago, Ill., June 26-30. 

American Society for Testing Materials. Annual meeitng, At 
lantic City, N. J., June 27 to July 1. 

American Chemical Society. Annual meeting, Indianapolis, Ind.. 
June 28-30. 

National Electrical Contractors’ Association. Niagara Falls. 
N. Y., July 19. 

Ohio Electric Light Association. 
Point, O., July 25-28. 

American Electric Railway Association. Annual convention 
Atlantic City, N. J., October 9 to 13. 

Association of Railway Electrical Engineers. Annual conven 
tion, La Salle Hotel, Chicago, November 6-10. 


Annual convention, Ceda; 


RECORD OF ELECTRICAL PATENTS. 





Issued (United States Patent Office) May 16, rgr1. 


992,165. TELEPHONE SYSTEM. Henry P. Clausen, Chicago, III., 
assignor to Stromberg-Carlson Telephone Manufacturing Com- 
pany, Rochester, N. Y. Filed March 17, 1902. A supervisory 
lamp signal is controlled by a supervisory relay and a supple- 
mental relay. 

992,168. SPARK-PLUG. James R. Coyle, Huntsville, Ala., assignor 
of one-half to Elmore J. Mitchell, Huntsville, Ala. Filed June 
28, 1910. The central electrode has two adjustable coaxial sec- 
tions with the adjacent ends meeting in a glass tube. 

992,174. TROLLEY-GUIDE. Edward De Planque, Philadelphia, Pa. 
Filed Sept. 22, 1910. On each side of the trolley harp are guide 
members with fingers at their forward ends projecting beyond 
the trolley wire. 

992,201. SYSTEM OF ELECTRIC-MOTOR CONTROL. Henry D. 
James, Pittsburg, Pa., assignor to Westinghouse Electric & 
Manufacturing Company. Filed June 8, 1907. A three-phase 
motor is connected to its supply through intermediate steps on 
a transformer and a set of resistances, all connections being 
made in succession by remote-control switches governed so as 
to prevent excess current. 

992.202. SYSTEM OF ELECTRIC-MOTOR CONTROL. Henry D. 
James, Pittsburg, and Edwin Lehr, Wilkinsburg, Pa., assignors 
to Westinghouse Eletric & Manufacturing Co. Filed Sept. 3, 
1907. A polyphase induction motor has two independent mag- 
netic reversing switches and a set of magnetic switches for cut- 
ting out the secondary resistance, each of the latter switches 
having three magnet windings, two of which are first placed in 
series across one phase and then all are connected in poly- 
phase manner as the switch is closed. 

992,214. ELECTROPNEUMATIC BRAKE. Louis Alfred Lariviére, 
Paris, France. Filed June 13, 1910. An electromagnet under 
the control of the locomotive operator has a core for operating 
inlet and release valves. 

992,217. UNIT SWITCH-CONTROL SYSTEM FOR ELECTRIC MO- 
TORS. Edwin Lehr, Wilkinsburg, Pa., assignor to Westinghouse 
Electric & Manufacturing Co. Filed June 8, 1907. A series of 
resistance-controlling switches for the rotor of a polyphase 
induction motor has combined with it a series relay switch and 
a number of intermediate relay switches that alternately delay 
the action of the successive control switches to permit the se- 
ries relay switch to act after each control switch is closed. 


992,226. AUTOMATIC CONTROLLER FOR ELECTRIC ELEVA- 
TORS. William McDonald, Unionport, N. Y. Filed Feb. 17, 
1911. In a traction elevator having a driving and an idler 
sheave, the shafts of these sheaves are connected by a sprocket 
chain which is adapted to open a switch in the main circuit 
when there is a difference of speed between the sheaves. 

992,236. RAILWAY SIGNALING APPARATUS. Walter P. Neu- 
bert, Swissvale, and William H. McClelland, Jr., Wilkinsburg, 
Pa., assignors to Union Switch & Signal Co., Swissvale, Pa. 
Filed Dec. 30, 1909. Includes a contact-making device with 
two arms rotatable in both directions for engaging two sets 
of contacts. 

992,273. DEVICE FOR ADJUSTING SUSPENDED ELECTRIC 


LAMPS. Samuel Singer, Brooklyn, N. Y. Filed Jan. 3, 1911 
A lamp-cord adjuster has a block in two parts, one having two 
recesses into which fit the arms of the other part. 

992,280. POLYPHASE MOTOR. Simon Sparrow, St. Louis, Mo., 
assignor to Wagner Electric Manufacturing Co., St. Louis, Mo 
Filed April 30, 1910. The rotor has a single distributed closed 
coil winding, some parts of which are permanently short-ci! 
cuited and other parts are arranged to be short-circuited. 

992,281. ELECTRIC FURNACE. Eben C. Speiden, Niagara Falls 
N. Y., assignor to International Acheson Graphite Co., Niagara 
Falls, N. Y. Filed Jan. 31, 1911. Has overlapping electrodes in- 
clined above a zone of maximum temperature development, the 
working ends of the electrodes being at the apices of an approxi- 
mately equilateral triangle. 

992,289. MULTIPLE-VOLTAGE CONTROLLER. Emmett W. Stull 
and George B. Schley, Milwaukee, Wis., assignors to Allis 
Chalmers Co. Filed Sept. 30, 1909. A controller is arranged 
to change the connections of the motor armature from one set 

of mains to another of lower voltage while maintaining the 
continuity of the circuit and as such change is being made to 
insert, by means of a lever arrangement, resistance temporarily 
in the armature circuit and in series with the main to which an 
armature terminal is being changed. 

.294. MOTOR-STARTER OR ELECTRIC-CIRCUIT CONTROLL- 
ER. George G. Thompson, Muskegon, Mich., assignor to Amer- 
ican Electric Fuse Co., Muskegon, Mich. Filed Dec. 31, 1910. 
Has a pair of resistances each made up of a pile of carbon 
disks mounted on the back of the starting plate, which has a 
control lever on its face. 

300. ELECTROMAGNETIC APPARATUS. Miles Walker, 
Manchester, England, assignor to Westinghonse Electric & 
Manufacturing Co. Filed Dec. 16, 1905. Combines with a mag- 
netizable core, of a continuous conductor surrounding the core, 

and comprising two paths of unequal resistance which are 
responsive to an alternating current for producing a magnetic 
field of constant poliarity in the core. 

992,301. CABLE OR CONDUCTOR HANGER. John J. Walsh, 
Yonkers, N. Y. Filed April 24, 1908. Has a conductor-receiv- 
ing hook of sheet-metal with stiffening flanges and a movable 
closure for the hook. 

2,302. ELECTRIC MACHINE FOR THERAPEUTIC PURPOSES. 
Reinhold H. Wappler, New York, N. Y., assignor to Wappler 
Electric Manufacturing Co., New York, N. Y. Filed Oct. 11, 
1910. Includes a current rectifier comprising a rotor of insulat- 
ing material, diametrically opposed sets of posts carried by 
it, a conductive segment secured to the posts of each set at a 
distance from the rotor, and conductors co-operating with the 
segments. 

992,305. SWITCH-CONTROLLER. Harold D. Waterhouse, Quincy, 
Mass., assignor to Lamson Consolidated Store Service Co., New- 
ard, N. J. Filed Feb. 27, 1906. A pneumatic-tube parcel-delivery 
system has a central selecting switch electrically connected to 
switches at each of the substations for diverting the carrier at 
any of these points. 

992,306. CLUSTER LAMP-SOCKET. Nelson Weeks, Richmond, 
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Hill, N. Y., assignor to Benjamin Electric Manufacturing Co., 
Chicago, Ill. Filed May 17, 1904. A plural lamp socket has a 
central block carrying circuit terminals. 

992.333. ELECTRIC EXCHANGE SYSTEM. Alexander T. Brown, 
Syracuse, N. Y., assignor to Wilbert L. Smith. Filed May 28, 
1895. Renewed July 16, 1910. Comprises a series of metallic 
circuits connecting the subscribers to the main exchange, one 
of these circuits having an automatic controlling device. A mo- 
tor intermittently connects the circuits at the exchange. 

992,360. TROLLEY-POLE-CONTROLLING MECHANISM. Michael 
Kern, Chicago, Ill. Filed Aug. 23, 1909. A mining locomotive 
has its trolley pole held against the wire by a spring-pressed 
arm bearing against it. 

42.366. AUTOMATICALLY-OPERATED ILLUMINATED ADVER- 

TISER. Luther L. Mack and Ralph D. Horton, Longbeach, Cal., 

assignors to General Appliance Manufacturing Co., Los Angeles, 

Cal. Filed Feb. 23, 1910. Motor-driven ratchet wheels carry 

an endless chain slide carrier in front of a projecting lamp. 

372. COMMUTATOR. Emil Mattman, Milwaukee, Wis., assign- 

or to Allis-Chalmers Co. Filed Aug. 6, 1909. Comprises a num- 
ber of bars, a spider for supporting the bars, and a member 
provided with slots and secured to the spider to prevent in- 
jurious matter from coming in contact with the bars, the slots 
being arranged to permit axial shifting of the member. 

2.374. AUTOMATIC BLOCK-SIGNAL JOINT. William McGuire 

and Lloyd H. Kinney, Clifton, Pa. Filed July 9, 1910. An in- 

sulated rail joint has strips of insulating material between the 
splice bars and rail ends. 

2.397. INSULATOR. Milton E. Anderson, Louisville, Ky. Filed 

August 18, 1910. Consists of two sections, the lower one fitting 
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May 11, 1907. Has a body portion of non-conducting material, a 
comparatively flat dome-shaped top or roof secured to the in- 
sulator and a conductor secured to the under face of the roof 
and adapted to connect the conductor that is to be supported 
by the insulator. 

992,468. SIGN-FLASHER. Oliver D. Ziegler, Chicago, Ill. Filed 
Oct. 13, 1910. A rotating wheel is provided with adjustable pins 
which throw a pivoted knife switch into contact with a switch 
point, or out of contact, according as the pins are set. 

992,477. AUTOMATIC FIRE-ALARM. Henry Becker, Newport, Ky. 
Filed Oct. 21, 1910. A bulb and tube filled with mercury is ar- 
ranged with connecting wires so that contact is made when the 
mercury expands. 

992,478. ELECTRIC SWITCH AND CUT-OUT DEVICE. Robert 
Birnn, New York, N. Y., assignor of one-half to Isidor Gluck, New 
York, N. Y. Filed March 24, 1910. Comprises a base block 
having parallel grooves, plates secured in the opposite end por- 
tions of the grooves and provided with binding posts, spring- 
contact arms arranged in pairs, connected with the plates and 
extending inwardly toward the center of the block in the grooves, 
and an insulating block movable longitudinally of the base 
block. 

992,479. ARC-LAMP. André Blondel, Paris, France, assignor to 
General Electric Co. Filed Jan. 15, 1906. The electrodes are 
inclosed in an air-tight transparent or translucent envelope. 
There is also a conduit for the gases evolved at the arc, leading 
from a point above the arc to a point below the arc, in which 
the gases are confined, whereby the gases circulate without 
coming into contact with the walls of said envelope. 

992,484. TROLLEY-WHEEL. John A. Deady, Milldale, Conn. 
Filed Oct. 3, 1910. The wheel contains a concentric oil cham- 
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over the supporting pins having itself a central pin on which 
the top section is secured. 

992,417. ELECTRIC TOASTER AND GRIDDLE. Horace B. Gale, 
Natick, Mass., assignor to Simplex Electric Heating Co., Bos- 
ton, Mass. Filed Nov. 16, 1909. An electrically heated table 
is provided with hinged electrically heated plates. The bread to 
be toasted is placed between the table and plate, the plate 
adjusting itself automatically into direct contact with all parts 
of the adjacent side of the bread irrespective of the thickness 
within considerable limits. 

992,427. MEANS FOR CONVERTING ELECTRICAL ENERGY IN- 
TO MECHANICAL MOVEMENT. William Jandus, Cleveland, 
O. Filed Nov. 24, 1902. The combination with suitable support- 
ing means, of an electro-thermic element consisting of 
two base members mounted upon the supporting means so as 
to be oscillatory about angularly related axes and a multiplicity 
of conductor-members connected in series electrically, and hav- 
ing their ends fixedly secured to such base members. 

992,455. OPERATING DEVICE FOR STREET AND STATION IN- 
DICATORS. Perry T. Spindler, Chicago, Ill., assignor to 
American Street & Station Indicator Co., Chicago, Ill. Filed 
June 2, 1910. A switch is automatically opened after each 
stroke of the operating lever, this lever being actuated by elec- 
tromagnetic means. 

992,460. MEANS FOR DETECTING AND INDICATING TILE- 
WARPAGE. William B. Updegraff, New York, N. Y. Filed 
Dec. 15, 1910. The tile to be tested is laid flat on three contact 
points. A lever provided with a number of contacts is dis- 
placed by any tile which, being placed on the three points, 
varies from a plane surface by more than the determined 
amount, and the circuits to electromagnets are thus closed. 

992,462. INSULATOR. William Weicker, Hermsdorf, Germany, as- 
signor to Portzellanfabrik Kahla, Hermsdorf, Germany. Filed 


ber having oil-deflecting ribs so that the oil is led to the 
outer bearings. 

992,539. TEST-SWITCH FOR RECORDING-WATTMETERS. Hans 
Georg Blokusewski, Weehawken, N. J. Filed June 25, 1909. 
A device for testing a customer’s wattmeter without interrup- 
tion of his service. 

992.541. THERMOSTAT. Melancthon J. Briggs, Philadelphia, Pa. 
Filed June 8, 1908. A lever conductor having two arms of un- 
equal length is fixed on the base of a hermetically closed tube. 
The short arm is actuated by the contraction or expansion of 
the tube causing the long arm to make an electrical contact. 


992,542. THERMOSTAT. Melancthon J. Briggs, Philadelphia, Pa. 
Filed Oct. 22, 1908. A modification of the preceding patent. 


992,548. FIELD-MAGNET STRUCTURE. Walter P. Dandliker, 
West Allis, Wis., assignor to Allis-Chalmers Co. Filed April 
19, 1909. Coil-bracing plates between the field magnets are 
automatically tightened during the operation of the machine. 


992,566. STEAM-TURBINE. Duston Kemble, Lakewood, Ohio. 
Original application filed Feb. 8, 1909. Divided and this ap- 
plication filed April 13, 1909. A valve for each nozzle has an 
electrical device to operate the same, combined with a gover- 
nor and an electrical switch and resistance coils electrically 
connected therewith to variably control the current proportion- 
ately to the number of the valve-operating devices in circuit. 


992,570. INSULATOR. Harley R. Markel, Columbus, Ohio. Filed 
July 1, 1910. Comprises two identical L-shaped sections, the 
central meeting walls being flat and vertical, and the hori- 
zontal meeting walls having transverse registering grooves. 


992,583. POWER SYSTEM. Alexander Holley Olmsted, Havre, 
France, assignor to Westinghouse Electric & Manufacturing 
Co. Filed Sept. 26, 1910. An electrically propelled train com- 
prises a plurality of vehicles, an engine on each vehicle, gen- 
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erators driven respectively by the engines, propelling motors 
for the vehicles, respectively supplied from the generators 
upon the same vehicles as are propelled thereby, and means 
for controlling the operation of the engines and motors from 
a predetermined point on the train. 

595 INSULATOR-LINE-ATTACHING DEVICE. Lertin W. 
Ridenour, Gratis, Ohio. Filed July 23, 1910. A slip tie made 
of a single piece of wire is fastened to an insulator. 

628. ELECTRICAL DISTANCE CONTROL. Albert Aichele, 
Baden, Switzerland, assignor to Aktiengesellschaft Brown, Bo- 
veri & Cie., Baden, Switzerland. Filed Sept. 24, 1909. Has a 
motor, two sets of contact terminals to which correspondingly 
variable voltages are supplied, switch arms to engage the re- 
spective sets of terminals, one of which is operated by the 
motor in accordance wth the direction and extent of manual 
movement of the other arm. 

TIME CIRCUIT-CONTROLLER. Walter P. Allen, Phila- 
delphia, Pa. Filed Feb. 24, 1910. Comprises a rocking time 
element whose content flows more easily in one direction than 
in the other, means for partially rocking said element, permit- 
ting it to continue the rocking by reason of the movement 
of the content, a weight and means carried by the rocking 
element for lifting the weight during the time of its rocking 
movement. 

633. BREAK-GLASS FIRE-ALARM. Charles Auth, New York, 
N. Y. Filed June 11, 1910. When the glass of the alarm is 
broken, two contact points are allowed to come together. 
INCANDESCENT-ELECTRIC-LAMP OR LIKE HOLDER. 
Halle-on-the-Saale, Germany. Filed Aug. 
11, 1910. Combines a sleeve for receiving the base of the 
lamp, a plug removably insertible in the sleeve and through 
which the supply conductors can be led, a pillar on the plug, 
the end of which forms the central contact and a lateral pro- 
jection on the plug forming a terminal and a connection to the 
sleeve. 

682. MEANS 
ING MOTOR-TRAINS 
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2—MOTOR CONTROL 
Steglitz, Germany Filed March 1, 1911. A motor-driven gen- 
erator set supplies current to the armatures of all the motors 
on the train, all of which are in parallel. Speed is regulated 
by the variation of the motor fields, and by variation of the 
generator voltage. 

711. APPARATUS FOR ELEVATING WATER. Nat H. Free- 
man, Boulder, Colo. Filed June 4, 1908. The valve-operating 
mechanism of the elevating tanks is operated by electromag- 
nets. 

713. TROLLEY-WHEEL. James R. Gilman, 
assignor to Charles L. Redding, Louisville, Ky. 
1910. The trolley wheel runs on ball bearings. 
715. ELECTRIC HEATER. Cornell S. Hawley, Albany, N. Y., 
assignor to Consolidated Car Heating Co. Filed Jan. 23, 1911. 
The heating elements are surrounded by two perforated walls, 
the perforations in one wall being opposite an unperforated 
portion of the other wall, both of the walls being also provided 
with air admission openings. 

728. ELECTRIC HEATER. James F. McElroy, Albany, N. Y., 
assignor to Consolidated Car Heating Co. Filed Jan. 23, 1911. 
Has a casing with openings for the emission of heat, and a 
deflector plate supported by one wall of the casing and cov- 
ering the openings but separated by an air space from the 
portion of the wall of the casing in which the openings are 
formed. 


ALARM 


Louisville, Ky., 
Filed Jan. 4, 


nor 


fot. 


FOR DRIP-PANS. Clarence T. Mallett, Provi- 
dence, R. I., assignor of one-half to Alexandre Buzenac, East 
Providence, R. I. Filed Dec. 19, 1908. A float supported by 
the water in a drip-pan makes an electric contact, ringing a 
bell, when the water reaches a certain height. 

744. LIGHTNING-ARRESTER. Elmer E. F. Creighton, Schen- 
ectady, N. Y., assignor to General Electric Co. Filed Feb. 7, 


1907. Comprises a rotary member submerged in oil, a trip- 
ping means actuated by an electromagnet, a condenser in 
shunt with the electromagnet, and an electrolytic cell in 


series with the switch. 


AND WESTERN 
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PATENTS THAT HAVE EXPIRED. 
The following is a list of the electrical patents (issued by the 

United States Patent Office) that expired May 22, 1911: r 

520,033. ELECTRIC BATTERY. William W. Burnham, Newton 
Mass. : 

520,050. SYSTEM OF ELECTRIC CONVERSION AND DISTRI. 
BUTION. Thomas H. Hicks, Detroit, Mich. 

520,061. RAILWAY SIGNAL DEVICE. Frank E. Kinsman, Plain- 
field, N. J. 

520,062. APPARATUS FOR CONTROLLING THE MOVEMENT 
OF RAILWAY TRAINS OR VEHICLES. Frank E. Kinsman. 
Plainfield, N. J. 

520,072. PEDAL-GOVERNOR FOR ELECTRIC MOTORS. Arthur 
G. McKee, State College, Pa. 

520,083. TELEPHONE TRUNK-LINE SYSTEM. 
and William Hampton, San Francisco, Cal. 


John I. Sabin 


520,086. TELEPHONE. Harry F. Slocum, New York, N. Y. 
520,088. INCANDESCENT LAMP. Frank S. Smith, Pittsburg, Pa. 
520,095. CIGAR-LIGHTER. Sugene T. Turney, Chicago, Il. 
520,108. ELECTRICAL TRAIN-BRAKE. Wendell C. Fletcher, St 


Louis, Mo. 

520,111. ELECTRIC LOCOMOTIVE. Rudolph M. Hunter, Philadel 
phia, Pa. 

520,116. ELECTRICAL 
Conn. 

520,120. GALVANIC BATTERY. Edwin F. Northrup, Ardmore, Pa 

520,127. ELECTRIC ANNUNCIATING APPARATUS. Horace E 
Walter, Richfield Springs, N. Y. 

520,128. SWITCHBOARD FOR HIGH-TENSION CIRCUITS. James 
J. Wood, Fort Wayne, Ind. 


PRIMER. William Mason, New Haven. 


520,129. ELECTRIC CURRENT-INDICATOR. James J. Wood 
Fort Wayne, Ind. 
520,143. FORMER FOR WINDING ARMATURE-COILS. Harry 


L. Kirker and William Chambers, Pittsburg, Pa. 

520,152. DYNAMO-ELECTRIC MACHINE OR ELECTRIC MOTOR 
Robert K. Welch, Philadelphia, Pa. 
520,156. ELECTRIC-RAILWAY TROLLEY. 

Cleveland, Ohio. 
520,169. BRUSH-HOLDER FOR DYNAMO-ELECTRIC MACHINES 
OR MOTORS. Andrew L. Riker, New York, N. Y. 


Thomas M. Brown 


520,184. ELECTRIC CLOCK STRIKING MECHANISM. Fred L 
Gregory, Chicago, 11. 

520,223. ELECTRIC ADVERTISING OR SIGNALING APPARA 
TUS. George L. Schneider, San Francisco, Cal. 

520,228. ELECTRIC LOCOMOTIVE. Rudolph Eickemeye! 
Yonkers, N. Y. 

520,232. ELECTRIC-ARC LIGHTING SYSTEM. Daniel Higman 


Boston, Mass. 

520,234. INDICATOR FOR FIRE-ALARM OR OTHER PURPOSES 
William H. Kirnan, Bayonne, N. J. 

520,246. AUTOMATIC TELEPHONE SYSTEM. 
Montreal, Canada. 

520,253. ELECTRIC HEATER FOR CAR SAND-BOXES. 
Christopher, Baltimore, Md. 

520,263. CARBON SWITCH. Friedrich von Herner-Alteneck, Ber 
lin, Germany. 

520,264. COMMUTATOR. 

520,267. ELECTRICAL-GOVERNOR. 
York, N. Y. 

520.274. ELECTRIC RAILWAY. 
Germany. 

520,279. ELECTRIC SWITCH. Henry E. Werline, Lancaster, Pa. 

520,280. AUTOMATIC DEVICE FOR REMOVING RESISTANCES 
IN STARTING ELECTRIC MOTORS AND REPLACING SAME 
George H. Whittingham, Baltimore, Md. 

520,299. APPARATUS FOR HEATING METAL ELECTRICALLY. 
Charles L. Coffin, Detroit, Mich. 

520,300. METHOD OF HEATING, WELDING OR WORKING MET- 
ALS ELECTRICALLY. Charles L. Coffin, Detroit, Mich. 
520,304. CONDUIT ELECTRIC RAILWAY. William R. De Voe, 

Shreveport, La. 
520,306. TELEPHONE-TRANSMITTER. Henry M. Goodman and 
John Goodman, Lovisville, Ky. 


Louis E. Simoneau 


John M 


Carl Hoffman, Berlin, Germany 
William H. Miller, New 


Ernst W. von Siemens, Berlin, 


520,316. MOTOR. Charles W. Johnston, Philadelphia, Pa. 
520,323. BLOCK SYSTEM FOR TROLLEY-RAILWAYS. Willard 


F. Lewis, Swampscott, Mass. 

520,340. ELECTRIC TRACTION APPARATUS. Paul Schoop, Zu- 
rich, Switzerland. 

520,351. ELECTRICAL-CONTACT MECHANISM. 
New Haven, Conn. 
520,356. CONDUIT ELECTRIC RAILWAY. 
Safe Deposit Co., Philadelphia, Pa. 
520,359. APPARATUS FOR ELECTRIC WELDING. Rudolph M. 
Hunter, Philadelphia, Pa. 

520,360. APPARATUS FOR ELECTRIC WELDING. Rudolph M. 
Hunter, Philadelphia, Pa. 

520,361. ELECTRICAL MEASURING INSTRUMENT. Rudolph M. 
Hunter, Philadelphia, Pa. 

520,365. VISIBLE SIGNAL DEVICE. William H. Lane and Fred- 
eric S. Perkins, New York, N. Y. 

520,367. INSULATOR. Fred M. Locke, Victor, N. Y. 

520,378. MULTIPLE-ELECTRIC-FUSE BOX. Edward A. Parson, 

Ottawa, Canada. 


John F. Blake, 


Guarantee Trust and 


















